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XIV.  APPENDIX  B  DEIR 


APPENDIX  B:       RECOMMENDATIONS  OF  THE  MAYOR'S  SELECT 
COMMITTEE  ON  YBC,  AUGUST  31,  1976/1/ 


The  Mayor's  Select  Committee  on  YBC  recommends  to  the  Mayor  the 
following  items  as  a  final  plan  for  the  YBC  Redevelopment  Project: 

1.  That  the  GSA  site  be  included  within  the  project  area  subject  to 
financial  feasibility.     (As  reported  in  the  description  of  Alternative 
B,  in  Section  IV,  page  47,  the  use  or  disposition  policy  has  not 
been  determined  by  the  General  Services  Administration;  inclusion 
of  the  site  is  considered  as  a  variant  in  this  EIR.) 

2.  That  the  Jessie  Street  Substation  be  retained  as  an  historical 
structure.    (The  Redevelopment  Agency  has  not  adopted  a  policy  on 
this  building. ) 

3.  That  the  Mercantile  Building  be  retained  as  an  historical  structure 
provided  that  within  one  year  from  the  beginning  of  construction  of 
public  facilities  within  the  project  a  developer/entrepreneur  can  be 
found   to   rehabilitate   the   building   for   institutional,  retail, 
commercial,  or  adult  housing  facilities.  (The  Redevelopment  Agency 
has  an  agreement  with  a  purchaser  who  is  preparing  plans  for 
rehabilitation  of  the  building . ) 

4.  That  St.  Patrick's  Church  be  retained  as  an  historical  structure. 
(The  Church  will  be  retained  as  a  parish  church  under  an 
owner-participation  agreement.) 

5.  That  an  area  north  of  Howard  St.   not  within  the  two  central 
blocks,  bounded  by  Mission,  Folsom,  Third  and  Fourth  Sts.,  be 
land  banked  up  to  one  year  subsequent  to  commencement  of  the 
major  public  facilities  for  the  purpose  of  providing  land  for  400  to 
600  units  of  market  rate  housing.    (Such  market-rate  housing  is 
included  in  Alternatives  B  and  C . ) 

6.  That  the  site  for  an  apparel  mart  be  retained  on  the  eastern  portion 
of  the  block  bounded  by  Mission,  Howard,  Third  and  Fourth  Sts.; 
that  the  terms  of  the  current  disposition  agreement  be  enforced 
with  respect  to  the  proposed  apparel  mart;  that  if  there  is  a  failure 
of  performance  under  the  agreement,  the  site  of  the  proposed  Mart 
shall  revert  to  park  use;  and  that  in  the  event  of  such  a  failure, 
the  developer  be  given  all  possible  encouragement  and  assistance  in 
constructing  an  apparel  mart  across  Third  St.  from  the  present 
site.     (The  apparel  mart  is  included  in  each  alternative  on  the 
eastern  portion  of  CB-2.     Park  use  of  the  site  is  treated  as  a 
variant  in  Alternatives  B  and  C.) 

7.  That  about  three  million  sq.ft.  of  office  space  be  allowed  to  be  built 
in  the  project  outside  the  area  bounded  by  Mission,  Folsom,  Third 
and  Fourth  Sts.     (This  approximate  amount  of  office  space  is 
included  in  Alternative  B . ) 
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8.  That  750-1,250  off-street  parking  stalls  (in  addition  to  privately 
constructed  parking  spaces)  be  built  within  the  project  area  on  the 
east  side  of  Third  St.   between  Howard  and  Folsom  Sts.  for 
off-street  short-term  parking.    (This  recommendation  is  reflected  in 
Alternative  B.) 

9.  That  the  agreement  with  TOOR  be  firmly  endorsed  including  the 
site  designations  and  hotel  tax  allocations  contained  therein  plus 
any  agreement  with  the  San  Francisco  Redevelopment  Agency  for  a 
substitute  site  and  that  the  site  formerly  designated  for  the  heating 
and  cooling  plant  be  added  to  the  substitute  site.    (This  has  been 
effected. ) 

10.  That  three  hundred  (300)  units  of  subsidized  family  housing  be 
included  within  the  project  area,  half  of  which  will  be  provided  for 
a  Filipino  barrio.    One  hundred  twenty  (120)  units  of  the  Filipino 
Barrio  will  be  provided  on  the  sites  bounded  by  Folsom,  Third, 
Harrison,  Maloney,  Shipley  and  Alice  Sts.  excluding  the  Pacific 
Telephone  site  and  further,  that  sites  for  all  subsidized  family 
housing  units  be  designated  in  the  redevelopment  plan  as  solely  for 
use  as  subsidized  family  housing.     (Such  sites  are  included  in 
Alternatives  B  and  C  in  this  EIR.) 

11.  That  an  exhibit  hall  be  constructed  with  strong  preference  given  to 
an  underground  facility  with  an  urban  theme  park  above;  that  the 
Mayor  obtain  an  appropriately  qualified  developer  for  an  appropriate 
urban  theme  park  to  go  on  the  surface  of  the  two  central  blocks  of 
YBC;  that  an  honest,  thorough  and  convincing  evaluation  be  made 
of  the  costs  of  substantially  depressing  the  exhibit  hall  within  the 
limit  of  a  4%  Hotel  Tax;  and  that,  in  the  event  the  4%  Hotel  Tax 
cannot  cover  the  cost  of  an  underground  facility,  alternatives  would 
be  fully  explored  for  a  partially  depressed  facility  with  roof  top  use 
or  an  above  ground  facility.     (The  convention  center  is  being 
designed  as  a  depressed  structure.    The  design  and  feasibility  of  a 
theme  park  (recreational/entertainment  park)  is  being  investigated 
by  the  Redevelopment  Agency,  and  such  a  use  is  included  in 
Alternative  B . ) 

12.  That  the  exhibit  hall  be  located  in  the  block  bounded  by  Howard, 
Folsom,  Third  and  Fourth  Sts.    (This  is  the  selected  site,  which  is 
included  in  Alternatives  A  and  B . ) 

13.  That,  in  the  event  that  a  policy  statement  on  the  exhibit  hall  is 
approved  by  the  voters,  the  Mayor  take  immediate  legislative  action 
to  increase  the  hotel  tax  to  8%  with  the  present  2%  and  the  added 
2%  for  a  total  of  4%  being  reserved  solely  for  the  purpose  of 
financing  the  construction  of  the  exhibit  hall.     (The  intended 
increase  in  the  hotel  tax  has  not  yet  been  enacted  by  the  Board  of 
Supervisors . ) 

14.  That  the  urban  park  in  the  central  blocks  be  financed  in  order  of 
preference  by  (1)  a  private  developer,  (2)  lease  revenue  bonds 
supported  by   commercial  uses  within  the  park  or  (3)  other 
appropriate  means  excluding  Proposition  J  (open  space  and  park 
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acquisition)  funds.     (Studies  are  under  way  by  the  Redevelopment 
Agency  to  determine  the  economic  feasibility  and  programming  of 
such  a  facility.) 

15.  That  an  appropriate  pedestrian  connection  be  constructed  to  unite 
the  three  central  blocks  on  either  side  of  Howard  and  Mission  Sts. 
between  Third  and  Fourth   Sts.     (A  pedestrian  concourse  is 
included  in  Alternatives  A,  B,  and  C.) 

16.  That  institutional  and  community  uses  be  considered  for  the 
remainder  of  the  sites;  and  that  a  site  be  reserved  for  a  downtown 
high  school  as  close  as  possible  to  the  South-of-Market  campus  of 
the  San  Francisco  Community  College.    (Specific  decisions  have  not 
been  made  in  this  regard . ) 

17.  That  the  Board  of  Supervisors  approve  the  proposed  plan  change 
for  provision  of  up  to  50  units  of  market-rate  housing  on  the  top  of 
the  apparel  mart.     (The  commitment  to  the  Redevelopment  Agency 
by  the  developer  of  the  apparel  mart  includes  50  units  of 
market-rate  housing.    This  housing  is  included  in  Alternatives  A 
and  B.) 


FOOTNOTES 

/l/  Comments  on  the  status  of  the  recommendations  as  of  December,  1977 
are  in  parentheses  after  each  recommendation. 
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XIV.  APPENDIX  D:  ECONOMICS,  DEIR 
APPENDIX  D:  ECONOMICS 


1.      BASIS  OF  ESTIMATED  NEW  PERMANENT  EMPLOYMENT,  1980  &  1988, 
USED  IN  TABLES  34  AND  35,  PAGES  255  AND  256,  RESPECTIVELY. 


The  factors  used  to  estimate  the  permanent  employment  in  the  project 
area  (Table  34,  page  255)  are  as  follows: 

Office:    1  employee  per  250  sq.  ft.  of  floor  space,  plus  1  maintenance 
employee  per  20,000  sq.  ft. 

Retail :    1  employee  per  800  sq.  ft.  of  floor  space. 

Apparel  Mart:    1  employee  per  1,000  sq.  ft.  (wholesale  only). 

Light  Industrial:    1  employee  per  500  sq.  ft. 

Convention  Center:    1  employee  per  2,300  sq.  ft. 

Commercial  Recreation  (indoors):    1  employee  per  600  sq.  ft. 

Recreation/Entertainment  Park:    92  employees  per  acre. 

Hotel:    1  employee  per  1.4  rooms. 

Public  Parking:    1  employee  per  170  parking  spaces.    (1  space  =  350 
sq.  ft.,  including  circulation  areas.) 

Pedestrian  Concourse  and  City  Park:    0.75  employee  per  acre  (43,560 

sq.  ft.). 


Source  of  Estimated  Occupation  Groups,  1980  &  1988 
used  in  Table  35,  page  256: 

Estimated  permanent  YBC  employees,  by  occupation  groups  shown  in 
Table  35,  were  based  on  the  figures  shown  in  Appendix  D,  Table  D-l,  and 
were  derived  from  the  following  sources: 

o       San   Francisco   Department  of  City  Planning,    June,  1975. 
Labor-Force  Trends. 

o       Arthur  D.   Little,   Inc.,  June  1975,  Commercial  and  Industrial 
Activity  in  San  Francisco,  Present  Characteristics  and  Future 
Trends. 

o       Richard  Gryziec,  July,  1977,  Yerba  Buena  Center  Pleasure  Park. 
Available  at  Department  of  City  Planning. 
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APPENDIX  D,  TABLE  D-l 

ESTIMATED  PERCENTAGE  OF  PERMANENT  EMPLOYMENT,  BY  LAND  USE  TYPE, 
YERBA  BUENA  CENTER 


OCCUPATION 
GROUPS 


OFFICE 


RETAIL 


LIGHT  CONVENTION  REC./ENT. 

INDUSTRY  CENTER  PARK 


HOTEL 


PROFESSIONALS 

MANAGERS 

CLERICAL 

SALES  WORKERS 

CRAFTSMEN 
&  FOREMEN 

BUILDING 
ENGINEERS 

TRANSPORT 

LABORERS 

SERVICE 
WORKERS 


20 
15 
40 
10 


10 


69 


5 

10 


15 


1 
1 

20 


13 

65 
1 


5 

10 

5 

15 


10 

50 


1 

40 


25 


10 


55 


15 


59 


2.      EMPLOYMENT  TRENDS 

Between   1965  and  1970,   the   South-of -Market  area  as  a  whole 
experienced  an  18%  increase  in  employment.     Most  of  the  growth  was 
accommodated  in  buildings  located  east  of  Third  St.  between  Market  and 
Folsom,  outside  the  YBC  area.    Wholesale  trade  and  government  activities 
declined,    while   contract  construction,   communications,   and  services 
experienced  growth.     Table  D-2  presents  1965-1970  employment  trends  for 
the    South-of-Market    area    by   major   types   of   industry  groups. 
South-of-Market  employment  increased  by  18%  while  San  Francisco's  total 
employment  increased  by  12%.     The  South-of-Market  area  reflects  citywide 
trends  of  increases  in  total  employment.    While  employment  increased  in  the 
South-of-Market  District  as  a  whole,   it  declined  within  the  YBC  area 
between   1965   and   1970, /l/  as   some  wholesaling,    warehousing,  and 
manufacturing  uses  were  displaced. 

Since  1970,   new  construction  in  YBC  has  increased  employment  to 
4,600  (See  Table  34,  page  255,  main  EIR  text).     The  large  number  of 
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employees  in  the  communications  industry — 3,580  persons — reflects  the 
Pacific  Telephone  Company  buildings  which  have  been  constructed  since 
1970.    The  American  Telephone  and  Telegraph  Company  is  expected  to  add 
another  800  persons  to  the  total  when  its  long-lines  building  is  completed 
by  the  end  of  1977.    Other  industries  with  relatively  high  employment  in 
the  YBC  area  include  business  and  repair  services. 

The  South-of-Market  resident  employment  declined  from  4,000  to  3,150 
between  1960  and  1970.    However,  the  percentage  of  unemployment  among 
the  South-of-Market  residents  during  the  same  period  remained  about  the 
same:      16-17%.      Table    D-3    presents    employment    patterns  of 
South-of-Market    residents    for    1960    and   1970.     Service  workers 
predominated  among  South-of-Market  residents  in  both  years.  Transport, 
clerical,  and  professional  categories  were  the  only  groups  to  increase 
during  this  period. 

The  employment  patterns  of  South-of-Market  residents  mirror  the 
citywide  trend  toward  service  and  clerical  employment.    The  increase  in 
service  employment  (which  showed  a  4%  increase  but  a  decline  in  total 
number),  clerical  employment  and  transport  employment  percentages,  and 
the  drop  in  both  craftsmen  and  operatives  percentages  probably  reflects 
the  general  citywide  change  in  job  opportunities  from  industrial  to  services 
and  white  collar  jobs. 
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APPENDIX  D,  TABLE  D-3 

EMPLOYMENT  PATTERNS  OF  SOUTH-OF-MARKET  RESIDENTS,   1960  and  1970 


Percent  Percent 


1960 
No. 

of  Total 
Employment 

1970 
No. 

of  Total 
Employment 

Professionals 

176 

4% 

185 

6% 

Managers 

239 

6% 

142 

5% 

Clerical 

604 

15% 

629 

20% 

Sales  Workers 

192 

5% 

90 

3% 

Craftsmen  &  Foremen 

560 

14% 

298 

9% 

Operatives  (Building  Engineers) 

589 

15% 

313 

10% 

Transport 

144 

5% 

Laborers 

462 

12% 

327 

10% 

Private  Household  Workers 

71 

2% 

30 

1% 

Service 

1,112 

27% 

996 

31% 

TOTAL 

4,005 

100% 

3,154 

100% 

SOURCE:     U.  S.  Census,   1960  and  1970. 


3.      OFFICE  SPACE  TRENDS  IN  SAN  FRANCISCO 

At  present,  San  Francisco  provides  over  47  million  gross  sq.  ft.  of 
downtown  office  space.    Of  this  amount,  35.7  million  gross  sq.  ft.  is  in 
major  downtown  buildings  of  ten  stories  or  more.    In  the  ten  years  from 
1950  to  1959,  ten  major  office  buildings  averaging  13  stories  and  240,000 
gross  sq.  ft.  were  constructed.    In  the  ten-year  period  from  1966  to  1975, 
30  major  office  buildings  were  constructed  averaging  29  stories  and  566,000 
gross  sq.   ft.      With  the  trend  towards  larger,  and  more  space-  and 
energy-efficient  buildings,   the  demand  for  future  office  space  may  be 
highly  dependent  upon  the  availability  of  cleared  land  zoned  for  the 
highest  allowable  density.    According  to  estimates  by  the  Department  of 
City  Planning, /2/  the  financial  and  administrative  district  (C-3-0  zoning 
district),   which  allows  the  highest  floor  area  ratios  in  the  City,  has  a 
theoretical  capacity  to  accommodate  30+  million  sq.  ft.  of  new  office  space, 
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in  addition  to  the  6+  million  sq.  ft.  available  in  YBC.    Even  if  site 
clearance  or  parking  requirements  reduce  this  theoretical  capacity  in  half-- 
to  15  million  sq.  ft.  --the  6+  million  sq.  ft.  in  YBC,  and  this  15  million 
sq.  ft.  in  other  parts  of  San  Francisco,  represent  a  21 -year  supply  of 
available  high-density  office  space  within  the  downtown  district  and  YBC 
at  recent  absorption  rates  (1,000,000  sq.  ft.  per  year). 

As  pointed  out  in  the  Arthur  D.  Little  report  to  the  San  Francisco 
Department  of  City  Planning  in  1975: 

"These  facts  suggest  the  possible  desirability  of  restraining  growth 
north  of  Market  Street  in  order  to  accommodate  new  growth  on  land 
already  prepared  for  development  in  the  YBC  project  area.  This 
strategy  would  reduce  the  necessity  for  demolition  and  reconstruction 
in  the  downtown,  and  maximize  the  fiscal  benefits  derived  from 
construction  of  new  buildings  on  vacant  land."/3/ 

Closely  related  to  office  space  absorption  is  the  matter  of  net  or 
marginal  permanent  jobs  resulting  from  new  office  and  retail  facilities  in 
YBC,  and  the  net  economic  and  fiscal  impact  of  the  YBC  project  as  a 
whole.     If  City  agencies  are  able  to  aggressively  market  YBC  land  to 
corporations  on  a  regional,  national  or  international  basis  by  means  of 
favorable  land  prices,  off  street  public  parking,  and  other  incentives, 
then  new  YBC  facilities  could  generate  a  positive  new  stimulus  on  the 
City's  employment,  retail  trade  and  tax  base.    If,  on  the  other  hand, 
YBC's  office  and  retail  space  is  gradually  filled  with  existing  San  Francisco 
firms  who  are  upgrading  their  facilities  and  providing  for  normal  growth 
(which  would  have  occurred  elsewhere  in  San  Francisco  anyway),  then 
employment,  retail  trade,  and  tax  base  additions  within  YBC  would  be 
largely  subtracted  from  vacated  or  undeveloped  facilities  in  other  locations 
with  San  Francisco,  with  diminished  net  positive  effects  upon  the  City's 
economy . 

From  a  fiscal  point  of  view,  the  shifting  of  San  Francisco  based  firms 
from  older  downtown  quarters  to  new  facilities  in  YBC  could  have  a 
negative  effect,  because  vacated  older  structures  could  continue  to  require 
police,  fire,  and  public  works  expenditures,  while  commanding  lower  rents 
and  assessed  values.     Newly  constructed  office  structures  within  YBC 
would  also  require  additional  police,  fire  and  public  works  expenditures, 
but  their  property  tax  revenues- -rather  than  being  used  for  City  and 
special  district  general  fund  purposes- -might  be  used  to  pay  principal  and 
interest  on  YBC  bonds  for  funding  public  improvements  within  the  YBC 
project  area. 

A  single  highrise  corporate  headquarters  structure,  at  current 
average  sizes  of  500,000  to  800,000  sq.  ft.  of  floor  area,  could  account  for 
the  entire  projected  growth  in  citywide  office  space  for  one  year.  An 
out-of-state  corporation  moving  to  San  Francisco  could  be  expected  to 
bring  with  it  employees  willing  to  relocate,  and  to  hire  local  residents  to 
fill  vacancies  caused  by  former  employees  unwilling  to  relocate.  Intracity 
movement  of  corporate  offices  to  YBC  would  not  be  expected  to  generate 
many  "net"  jobs.    Net,  or  marginal,  YBC  jobs  are  created  by  individuals 
and  corporations  who  would  not  have  located  in  San  Francisco  without  the 
convention  center  and  other  YBC  attributes. 
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The  1973  EIR  did  not  fully  address  the  issue  of  net  office  employment 
from  YBC.    The  Arthur  D.  Little  firm,  consultant  for  that  study,  assumed 
that  all  new  office  space  in  YBC  would  have  located  in  the  City  anyway, 
creating  no  net  or  marginal  income  in  office  jobs,  and  with  no  net  increase 
in  the  local  property  tax  base.    In  contrast,  Arthur  Felton  and  Norman 
Rosenstein,  in  their  1973  report  which  evaluated  the  1973  EIR,  derived  a 
mathematical  model/4/  which  estimated  "net"  new  office  employment  in  YBC 
at  56%  of  total  YBC  office  employment. 

Because  the  actual  composition  of  new  office  jobs  would  depend  upon 
the  type  of  office  structure,  ownership,  regional  origin,  and  hiring 
policies  of  owners  and  tenants,  precise  calculation  is  impossible.  Clearly 
however,    City   agencies,    through   economic   development,  corporate 
recruitment,  and  zoning  policies  can  influence  this  element  to  a  large 
extent. 


4.      RECENT  CONVENTION  EXPERIENCE  IN  SAN  FRANCISCO 

Approximately   60%   of   all    San   Francisco  conventions,   or  527 
conventions  in  1976,  are  estimated  to  have  had  1,000  or  fewer  registrants. 
On  the  basis  of  space  and  seating  limitations  alone,  small  conventions 
would  be  able  to  be  accommodated  in  any  of  the  three  halls  in  Civic 
Auditorium,  in  Masonic  Auditorium,  or  the  exhibit  and  meeting  rooms  of 
local  hotels.    Convention  registrants  requiring  auditorium  seating  only  and 
no  exhibit  space  could  be  accommodated  in  more  than  a  dozen  of  the 
facilities  listed  in  Table  D-4,  as  well  as  in  many  local  hotels. 

Approximately  263,  or  30%,  of  the  878  total  conventions  held  in  1976 
had  1,000  to  3,000  registrants.     Conventions  having  this  number  of 
registrants,    and   requiring   both   exhibit   booth  space  and  seating 
accommodations  for  all  registrants  in  one  room  at  one  time,  would  be 
limited  to  Civic  Auditorium's  Main  Arena,  Masonic  Auditorium,  the  Cow 
Palace,  and  the  larger  hotels. 

Although  only  10%  of  the  conventions  held  in  San  Francisco  in  1976 
had  3,000  or  more  delegates,  they  accounted  for  approximately  one-third  of 
total  delegates  visiting  the  City  that  year.    Conventions  of  this  size  could 
be  accommodated  in  the  Main  Area  of  Civic  Auditorium,  Brooks  Hall,  the 
Masonic   Auditorium,    the   Cow  Palace,   the  Oakland- Alameda  County 
Coliseum,  or  the  San  Jose  Convention  and  Exhibit  Hall  complex. 
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APPENDIX  D,  TABLE  D-4 

CONVENTIONS  AND  ATTENDEES,  CITY  OF  SAN  FRANCISCO,  1973-1976 

Year  Conventions  Registrants 

1973  787  568,308 

1974  851  718,871 

1975  888  676,576 

1976  878  753,785 

Estimated  1976 


Convention  Size:  Percent  Conventions  Registrants 

Fewer  than  1,000  Registrants      60%  527  210,800 

1,000  to  3,000  Registrants         30%  263  315,600 

More  than  3,000  Registrants        10%  88  227,385 

TOTAL  100%  878  753,785 

SOURCE:     San  Francisco  Convention  &  Visitors  Bureau;  Lord  &  LeBlanc 


There  is  some  evidence  for  the  hypothesis  that  there  is  little  price 
demand  elasticity  (competitive  pricing)  for  San  Francisco  convention  space. 
Because  of  the  tourist  and  cultural  facilities  offered  by  San  Francisco, 
most  convention  managers  would  be  willing  to  pay  considerably  higher  daily 
rents  for  facilities  in  San  Francisco,  rather  than  locate  in  Oakland  or  San 
Jose.     This  is  particularly  true    for  the  larger,  more  affluent  national 
organizations  such  as  the  American  Medical,  Banking  and  Bar  Associations. 
However,  the  increased  specialization  among  professional  groups,  and  the 
trend  towards  the  more  affluent  professional  organizations'  holding  smaller 
conventions  of  subspecialists,  could  result  in  considerable  competition 
among  San  Francisco  hotel  and  smaller-convention-hall  managers  for  this 
portion  of  the  convention  market. 

The  main  exhibit  hall  in  the  proposed  YBC  project  is  claimed  by  its 
designers   to   be   the   largest  column-free  underground  space  ever 
constructed,  its  dimensions  being  820  feet  by  300  feet,  or  246,000  gross 
sq.  ft.    Even  when  it  is  divided  in  thirds  by  two  sliding  partitions,  its 
smallest  subarea  would  have  approximately  70,000  sq.  ft.  of  usable  floor 
space- -enough  for  400  exhibit  booths,  or  seating  for  12,000  persons. 
With  a  trend  towards  smaller  national  conventions,  and  decentralized 
equipment  expositions,  all  but  the  largest  conventions  might  experience  a 
loss  of  intimacy  in  the  main  exhibit  hall,  a  factor  which  might  be  more 
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important  than  rental  rates  in  determining  convention  space  demand.  This 
factor  might  result  in  greater  emphasis  upon  using  the  new  YBC  facilities 
for  mass  commercial  and  recreational  "happenings",  such  as  rock  music 
festivals,   pleasure  fairs  and  flea  markets,  all  involving  non-overnight 
visitors  who  would  contribute  nothing  via  the  hotel  tax  to  the  financing  of 
the  exhibit  hall,  but  would  support  the  earnings  of  the  facilities  through 
admission  fees. 


FOOTNOTES 

/!/  A.D.  Little,  1975,  Commercial  and  Industrial  Activity  in  San  Francisco: 
Present  Characteristics  and  Future  Trends,    reported  to   San  Francisco 
Department  of  City  Planning. 

/2/City  of  San  Francisco,  Department  of  City  Planning,  Office  Space  & 
Employment  Trends  (draft),  January  1974. 

/3/Arthur    D.    Little,    Inc.,    Commercial  &  Industrial  Activity  in  San 
Francisco:    Present  Characteristics  &  Future  Trends    (Report    to  San 
Francisco  Department  of  City  Planning),  1975,  pg.  VI-9. 

/4/Norman  Rosenstein  &  Arthur  D.  Fulton,  1973,  A  Critique  of  Sections  A 
and  C  of  Arthur  D.  Little's  and  URS  Research  Company's  Environmental 
Impact  Report  on  YBC,  pg.  1-55  to  1-58. 
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5.      EXISTING  BAY  AREA  NON-HOTEL  MEETING  AND  EXHIBIT 
FACILITIES 


APPENDIX  D,  TABLE  D-5 

EXISTING     BAY     AREA     NON-HOTEL     MEETING     AND     EXHIBIT  FACILITIES 


U  o  a  D  X  C 

Fvh  i  hi  t 

Fvh  i hi t 

1-4  All  X  Uil 

L>\J  KJ  L-ll 

AnnrriYi  m  a  t-  & 

nUUl  U  A  lilla  LC 

XXUUx  jUdLc 

\j  ay  dLl  Uy 

OCoL  X llg 

Dpn fal  Full 
ALIU  d  I  ,      1  U.XX 

FAPTT  TTY 

f^n       Ft  ^ 

I  Xfn  m h  o  r~  I 
ri  Liill UCI  ) 

a  x\  a  r*  "i  *t~  \7 
\-«d  Ud  L  1  Ly 

z.  h   n  x  ■    Ua  y 

C  ~i  \x~i  c  AnH"i"t"("\Y*"ii'im" 
UlvlL    nliUl  LUI  1  Uiil  . 

I  id  ±11    r\L  KZLLO. 

^9  600 

lOU 

R  000^ 

o  ooo-i  soo 

Pol k   HaI  1 

X  \J  X  1\  Ildll 

7  600 

S00-Q003 

^1 S0-^00 

Larkin  Hall 

7,600 

43 

S00-9003 

S1S0-300 

Brooks  Hall 

90,000 

son  u 

000-S  oooa 

<5i    000-1  900 

War  Memorial  Opera  House 

N/A 

N/A 

3  2S0 

Si   3S0-2  100 

Veterans  Memorial  Building 

N/A 

N/A 

1  600 

y  HJ  VJ  JJU 

Masonic  Auditorium 

16,500 

128 

3  165 

Si  100-1  soo 

Cow  Palace: 

Main  Arena 

43,000 

1  00 

10  000^ 

Si   S00-2  S00 

y  1  ^  Jul/     £.  j  J  U U 

Exhibit  Hall  (North) 

49,000 

?80 

7  000a 

S7S0 

Exhibit  Hall  (South) 

49,000 

280 

7 ,000a 

$750 

Exhibit  Buildings  (Lower) 

126,000 

700 

10  oooa 

Si  000-1  200 

Candlestick  Park 

N/A 

N/A 

61,000 

$5,000-6,000 

California  Academy  of  Sciences  N/A 

N/A 

400 

Hall  of  Flowers 

14,000 

80 

2,700 

$210-550 

Kezar  Stadium 

N/A 

N/A 

58,900 

$500-3,000 

Winterland 

8,000 

50 

5,400 

Curran  Theater 

N/A 

N/A 

Xl  / 

1,770 

Longshoreman's  Auditorium 

N/A 

N/A 

2,220 

California  Hall 

N/A 

N/A 

1,250 

Palace  of  Fine  Arts  Theater 

5,400 

30 

1,000 

Japan  Center  Theater 

9,200 

SO 

850 

$350-1,000 

Scottish  Rite  Auditorium 

N/A 

N/A 

Xl  / 

700 

International  Center 

N/A 

N/A 

Xi  /  t\ 

776 

Other  Bay  Area  Locations 

Oakland-Alameda  County 

14,000  Arena 

Coliseum 

120,000 

686 

54,000  Stadium 

San  Jose  Convention  & 

Exhibit  Hall  (under 

construction) 

30,000 

170 

3,300a 

$1,100-1,500 

San  Jose  Center  for  the 

Performing  Arts 

N/A 

N/A 

2,700a 

$380-600 

San  Jose  Civic  Auditorium 

9,300 

50 

3,300 

$900-1,200 

Miscellaneous  Meeting  Rooms  17,200 

95 

2,800a 

$90-225 

Marin  Civic  Theater 

23,000 

130 

2,000 

$450 

Removable  seating  on  one  level. 

Combination  of  removable  seating  and  permanent  seating. 
Blank  spaces--inf ormation  not  available. 
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1.  WATER 

a.      Water  Supply  System 

Water  for  San  Francisco  is  moved  from  Crystal  Springs  and  San 
Andreas  Reservoirs  to  receiving  in-City  reservoirs.     University  Mound 
Reservoir,  which  serves  YBC,  is  so  situated  that  water  can  flow  to  it  by 
gravity  from  Crystal  Springs  Reservoir,  and  from  it  by  gravity  throughout 
its  entire  service  area  along  the  lower  elevations  of  the  Financial  District 
and  the  bayfront  as  far  as  the  Marina. 

The  Redevelopment  Area  receives  water  via  a  group  of  four  feeder 
mains  located  beneath  the  streets,  shown  in  Figure  E-l.    Due  to  the  "loop" 
system  of  interlocking  mains,  water  to  meet  the  urban  needs  in  normal 
years  is  available  on  any  street. 
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•  ••••     Feeder  Water  Mains  (<20")* 
iiiimn     Temporary  Main 
—  Feeder  Water  Mains  (>20") 

Diameter  of  Main,  Inches 

*  Water  Main  System  from 
University  Mound  Reservoir 


0  w    *  0.5 

1  i 

Kilometer 

0  1800 

I  i  i  i  i  i  i  i  i  i 

Feet 


FEEDER  MAIN  SYSTEM  E-l 
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1 


LEGEND 


■■■■      North  Point  Main,  concrete, 
8'  diameter 

•  •••      Other  concrete  mains 

hhm      Brick  mains  3 1  x  5' 

□□□□□      Mains  under  abandoned  streets 


0 

1  

0.5 

i 

0 

1 

Kilometer 

1800 

Feet 

SEWERAGE  LINES 

E-2 
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APPENDIX  E,  TABLE  E-l 

SEWAGE  GENERATION  CALCULATIONS  FOR  YBC :     EXISTING  AND  COMMITTED 

Gallons/day  MGD/1/ 
Existing  buildings  remaining  in  1980/2/  123,000 

Buildings  now  under  construction: 

A.T.  &T.,  168,000  sq.ft./3/  11,500 

Gas  Station/2/  700 

Downtown  College  Community  Center 
1,000  students  (during  a  one-hour 

period)  X  35  gpcd/4/  35,000 
TOTAL  UNDER  CONSTRUCTION:  47,200  0.047 

TOTAL  EXISTING  AND  NOW  UNDER  CONSTRUCTION:  170,200  0. 170 


1980  -  COMMITTED  CONSTRUCTION 

TODCO  Housing  322  units 

X  100  gal/D.U. /day/5/  32,200 

Mercantile  Building 

9,000  sq.ft.  retail-commercial 

X  200  gal/1,000  sq.ft. /day/6/  1,800 
81,000  sq.ft.  office 

X  125  gal/1,000  sq.ft. /day  10,225 

44,225  0.044 

1980  -  TOTAL  EXISTING,  NOW  UNDER 

CONSTRUCTION,  AND  COMMITTED  214,400  0.214 


1988  -  COMMITTED  CONSTRUCTION: 

1980  COMMITTED  CONSTRUCTION  44,225 
TODCO  Housing,  290  additional  units 

X  100  gal/D.U. /day/5/  29,000 

73,225  0.073 

1988  -  TOTAL  EXISTING,  NOW  UNDER 

CONSTRUCTION,  AND  COMMITTED  243,400  0.243 


/1/Million  gallons  per  day. 

/2/From  the  records  of  the  S.F.  Water  Dept.  from  June  1976  through  May  1977. 
/3/Based  on  sewage  loads  from  the  Pacific  Telephone  and  Telegraph  buildings 
at  370  Third  St.  and  666  Folsom  St. 

/4/Joint  Committee  of  the  American  Society  of  Civil  Engineers  and  the  Water 
Pollution  Control  Federation,  Design  and  Construction  of  Sanitary  and  Storm 
Sewers,  1969. 

/5/Based  on  sewage  loads  generated  by  Clementina  Towers  housing  for  the  elder 
/6/Brown  and  Caldwell,  Report  on  Wastewater  Loadings  from  Selected 
Redevelopment  Areas,  February,  1972. 
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4.      MITIGATION:     EIRE  PROTECTION  MEASURES  TO  BE  INCORPORATED 

INTO  THE  DESIGN  OF  THE  CONVENTION  CENTER/1/ 


The  following  measures  have  been  agreed  to  by  the  Fire  Prevention 
Division  and  the  convention  center  architects,  although  discussions  are  still 
in  progress.     The  agreement  would  become  a  part  of  the  building  plans 
upon  approval  by  the  San  Francisco  Board  of  Examiners,  and  a  judgment 
by  the  Board  on  any  items  in  dispute. 


o       The  building  would  be  built  of  fire-resistant  (Type  I) 
construction  materials'. 


o       There  would  be  a  fire  alarm  system. 


o       A  standby  power  supply  on  the  premises  would  maintain  power 
for  lighting,   fire  alarm,  voice  communications,  and  sprinkler 
systems . 

o       An  on-site  fire  brigade  would  be  composed  of  trained  employees. 

o       There  would  be  a  standpipe  system  in  the  building  hooked 
directly  into  the  domestic  water  supply  system.     A  similar 
standpipe  system  would  also  be  required  on  the  site  during 
construction.     Full  fire  protection  plans  for  the  period  of 
construction  would  be  developed  with  the  guidance  of  the  Fire 
Department.  /2/ 

o       The  building  would  be  fully  sprinklered  from  the  domestic  water 
supply.     Were  the  sprinkler  system  to  come  on,   or  be 
disconnected,  an  alarm  would  be  activated  at  an  on-site  control 
room.     Whether  the  alarm  would  be  activated  also  at  a  central 
station  (private  firm)  is  still  under  negotiation  between  the  Fire 
Marshal  and  the  architects. 

o       The  sprinkler  system  in  the  main  Exhibit  Hall  would  be  designed 
to  provide  0.30  gallons  per  minute  (GPM)  per  sq.  ft.  over  a 
4,500  sq.  ft.  design  area. 

o  There  would  be  a  large  on-site  water  supply  of  approximately 
200,000  gallons  for  fire-fighting  uses  with  pump  on  emergency 
power .  /3/ 

o       At  least  50%  of  the  Exhibit  Hall  exits  would  lead  directly  to  the 
exterior  of  the  building. 

o       At  least   four  of  the  exits  would  be  ramps.     These  would 

accommodate  approximately  20%  of  the  people  in  the  main  Exhibit 
Hall. 
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o       Exhibits  would   not  be  allowed  to  block  any  exits,   nor  to 
interfere  with  the  free  flow  of  traffic  to  them. 

o  The  building  would  be  equipped  with  a  smoke-removal  system 
and  the  Fire  Department  would  have  the  ability  to  control  the 
exhaust  and  ventilation  fans  in  this  system. 

o       A  central  control  station  in  the  building  would  be  provided  for 
the  exclusive  use  of  the  Fire  Department  while  fighting  a  fire. 
It  would  be  equipped  with  a  communications  system  to  each  area 
of  the  convention  center  and  a  separate  communications  system 
for  the  use  of  the  fire-fighting  forces. 

o       Fuel  for  the  emergency  generator  would  be  stored  on  the  site. 

o      More  exits  from  the  main  Exhibit  Hall  would  be  provided  than  are 
required  by  the  Building  Code. 


FOOTNOTES 

/l/  All  information,  except  where  noted,  was  supplied  and  reviewed  by 
C.W.    Carli,   Fire  Marshal,    San  Francisco  Fire  Department,  personal 
interview,  12  August  1977  and  letter  dated  September  6,  1977. 

/2/  J.  LaMarre,  Project  Director  for  YBC  convention  center,  Turner 
Construction  Company,  telephone  conversation,  September  7,  1977. 

/3/  M.  Otsea,  HOK  (convention  center  architects),  telephone  conversation, 
September  7,  1977. 
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APPENDIX  F:     TRANSPORTATION  METHODOLOGY  AND  SOME  RESULTS 


Basic  Assumptions  and  Emphasis 

o       The  street  system  would  remain  as  it  currently  exists  in  terms 
of  street  alignment  and  configuration.     That  is  to  say,  the 
present  system  of  one-way  and  two-way  streets  and  the  related 
kinds  of  parking  restrictions,  traffic  control  devices,  etc.  are 
assumed  to  be  in  existence  for  the  future  time  periods  of 
analysis,    1980  and  1988.     It  is  recognized  that  on-street 
parking  in  YBC  would  probably  be  reduced  as  development 
occurred. /I/ 

o       The  capacity  of  the  street  system  to  handle  vehicular  traffic 
has  been  based  upon  the  guidelines  of  the  "Highway  Capacity 
Manual". /2/    Further,  the  capacity  of  the  sidewalk  system  to 
handle  pedestrian  traffic  has  been  based  upon  existing 
effective  widths  and  the  guidelines  in  "Pedestrian  Planning  and 
Design". /3/ 

o       Transit   capacities   have   been   based   upon  the  existing 

configuration  of  equipment  and  schedules  and  the  number  of 
persons  per  vehicle  seated  and  standing  (where  allowed  by 
agency  policy). 

o       Unavailability  of  information  precluded  estimating  the  future 
effects  of  changes  in  the  transit  agency  capacities  and 
operations.    The  analysis  has  assumed  the  current  conditions 
as  base  conditions  for  1988.    The  advent  of  Muni  Metro  would 
approximately  double  the  capacity  of  the  existing  street  car 
lines. /4/    This  change  has  been  taken  into  account  in  the 
capacity  analysis  for  the  Market  St.  corridor,  but  not  in  the 
corresponding  patronage  analysis;  the  Municipal  Railway  has 
made  no  projections  of  patronage  changes  resulting  from 
capacity  increases. 

o       Travel  projections  have  been  made  for  1980  and  1988  conditions 
in  YBC.     In  1980,  the  convention  center  would  be  fully 
developed;   the  remainder  of  the  area  would  be  partially 
developed.     Full  YBC  buildout  would  be  complete  in  1988. 

o       A  limited  amount  of  public  and  private  parking  would  be  made 
available  in  YBC;  any  additional  future  long-term  parking 
would  be  south  of  the  project  area  in  the  vicinity  of  Harrison 
and  Bryant  Sts. 

o       Considerable  emphasis  has  been  placed  on  walking  to  and  from 
the  various  uses  in  YBC.    An  average  of  at  least  800  feet  of 
walking  distance  has  been  assumed  for  access  from  transit  to 
YBC  land  uses,  with  longer  distances  for  travel  from  the 
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Southern  Pacific  Railroad,   A-C  Transit,  BART,  and  Golden 
Gate  Transit  service  at  First  St. 

o       Market  and  Mission  Sts.  would  continue  to  play  major  roles  as 
transit-preferential  streets  serving  the  YBC  area. 

o       The  growth  of  existing  travel  to  1980  and  1988  varies  with  the 
mode  of  transportation.     Automobile  travel  in  the  area  has 
been  assumed  to  increase  at  a  rate  of  1.8%  per  year./5/ 

o       Transit  in  the  area  would  continue  to  carry  the  existing  level 
of  ridership  through  1988;  YBC  demands  would  be  added  to 
this . 

Additional  assumptions  are  stated  below  where  applicable. 


Analysis  Methodology 

For  estimation  of  the  amount  of  new  travel  (generated  by  YBC 
beyond  current  levels),  trip  generation  rates  were  estimated  for  the 
various   land  use  categories  in  the  alternatives.     A  review  of  the 
literature/6/  established  the  trip  generation  factors  shown  in  Table  F-l. 
These  were  applied  to  the  corresponding  YBC  land  use  designations  to 
produce  estimates  of  weekday  and  Saturday  person  trip-ends.  (Trip-ends 
refer  to  two-way  person  travel.    For  example,  each  person  patronizing  a 
restaurant  generates  two  trip-ends  at  the  restaurant — one  arrival  and  one 
departure.)    Person  trip-ends  in  Table  F-l  include  walking,  transit  and 
auto  trip-ends.     The  resulting  travel  estimates  are  conservatively  high 
because  some  of  the  trips  generated  (independently)  for  the  retail  uses 
would  actually  come  from  the  trips  generated  for  one  or  more  of  the  other 
uses.     Travel  characteristics  of  the  convention  center  and  of  the 
recreation/entertainment  park  were  based  on  information  provided  by  the 
architects  responsible  for  the  concept/design  of  each./7/ 

Three  time  periods  for  traffic  setting  and  impacts  were  analyzed: 

o       The  hour  from  4:30  to  5:30  p.m.  on  a  weekday  (mid-week), 
o       The  hour  from  7:00  to  8:00  p.m.  on  a  Friday, 
o       The  hour  from  3:00  to  4:00  p.m.  on  a  Saturday. 

These  time  periods  were  selected  to  create  situations  in  which  the 
combination  of  the  existing  street  traffic  levels  with  the  new  traffic  from 
YBC  would  produce  the  heaviest  loadings.     (Other  periods  (24-hour 
weekday,  6-9  a.m.,  10  a.m. -6  p.m.,  10  p.m. -7  a.m.)  were  analyzed  to 
provide  inputs  for  air  quality  and  noise  analysis.) 

For  each  of  the  land  uses,  a  percent  of  the  total  generation  was 
assigned  to  each  of  the  three  time  periods.    The  peak  period  percentages 
were  developed  from  the  trip  generation  literature. /6/    (See  also  footnote 
7).    The  p.m.  peak  hour  percentages  were  reduced  by  20%  from  what  the 
literature  indicated  to  adjust  for  the  location  of  YBC  in  the  metropolitan 
area.     The  reductions  were  necessary  because  the  literature-based  rates 
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APPENDIX  F,  TABLE  F-l 

TRIP  GENERATION  RATES  FOR  YBC* 


PERSON  TRIP-ENDS/DAY 

LAND  USE  CATEGORY                           Weekday  Saturday 

Convention  Center                           62 ,500**  0*** 

Commercial  Entertainment               50/1000  sq.   ft.  GFS  (Gross  75/1,000 

floor  space) 


Hotel  10.5/occupied  room+  10.5 


Retail 

30/1,000 

sq. 

ft. 

GFS 

35/1,000 

Office 

12/1,000 

sq. 

ft. 

GFS 

1/1,000 

Community  Service 

25/1,000 

sq. 

ft. 

GFS 

5/1,000 

Light  Industrial 

8/1,000 

sq. 

ft. 

GFS 

1/1,000 

Housing: 

Subsidized  Elderly 
Subsidized  Family 
Market-Rate 

3/D.U. 
6/D.U. 
7/D.U. 

3/D.U. 
5/D.U. 
6/D.U. 

General  Park 

1.5/1,000 

sq. 

ft. 

GFS 

1.5/1,000 

Downtown  Support  Service 

6/1,000 

sq. 

ft. 

GFS 

1/1,000 

*The  recreation/entertainment 

park  patronage 

characteristics 

are  unique 

have  been  handled  separately  by  direct  estimation  of  traffic  for  the  normal 
weekday  peak  hour  and  the  (Friday)  night  and  Saturday  peaks.     See  Tables 
F-5  and  F-ll. 

**The  convention  center  has  been  assumed  at  the  peak  occupancy  level  of  24,000 
persons  for  the  weekday  peak  hour  traffic  analysis.     It  is  recognized  that  this 
condition  would  occur  only  a  few  times  per  year  if  the  estimated  annual 
attendance  of  up  to  500,000  persons  holds  true. 
***Conventions  normally  run  from  Sunday  through  Thursday. 
+80%  occupancy  assumed. 

SOURCES:     See  footnote  6. 
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had  been  developed  from  studies  done  at  non-central-city  locations,  which 
produce  higher  peaking  rates  (percentages  of  daily  trips)  than  do  major 
urban  areas,  such  as  YBC. 

To  facilitate  assignment  of  traffic  to  each  street,  outbound  (away 
from  YBC)  percentages  were  developed  for  each  of  the  land  uses.  These 
percentages  were  developed  from  the  trip  generation  literature. /6/  (See 
also  footnote  7). 

Figure  F-l  flow-charts  the  trip  generation  and  assignment  process. 
For  each  of  the  land  use  categories  (exceptions:     convention  center  and 
recreation/entertainment  park),   the  quantity  of  units  (GFS--gross  floor 
space;  DU--dwelling  unit)  was '  multiplied  by  the  trip-generation  rate, 
producing  24-hour  person  trip-ends   (PTE).     Peak  hour  PTE  were 
calculated  by  multiplying  by  the  peak  hour  percentages.    Outbound  peak 
hour  PTE  were  calculated  by  multiplying  by  the  outbound  percentage. 
Convention  center  and  recreation/entertainment  park  trips  were  supplied  in 
a  form  that  allowed  them  to  be  added  directly  to    the  peak  hour  trips  from 
other  generators,  as  well  as  to  24-hour  totals.    The  PTE  generated  were 
summed  over  all  the  land  use  categories  for  the  24-hour,  peak  hour,  and 
outbound  peak  hour  PTE.    For  the  purpose  of  assignment,  the  weighted 
percentages  of  inbound  and  outbound  trips  were  calculated  by  dividing  the 
total  outbound  peak  hour  PTE  by  the  total  peak  hour  PTE.    Tables  F-2 
through  F-13,  pages  61  through  83,  display  the  results  of  this  process. 
Data  are  presented  as  they  came  out  of  the  computer,  except  for  the 
totals,  which  are  rounded  off. 

Sufficiently  detailed  origin-designation  and  modal  split  data  not 
being   available,   the  traffic  distribution  and  assignment  model  was 
developed  as  an  aggregate  rather  than  as  a  disaggregate  model.  An 
aggregate  model  is  one  in  which  large  groups  of  people  with  similar 
characteristics  are  considered,  whereas  a  disaggregate  model  considers 
groups  of  a  much  smaller  size  (one  household,  one  person,  for  example). 
To  develop  and  calibrate  a   disaggregate  model  requires  voluminous 
origin/destination  data  usually  collected  at  the  home  interview  level.  (For 
YBC,  origin/destination  data  were  required  for  the  entire  Bay  Area.  The 
last  study  that  produced  information  on  this  scale  was  conducted  in  1965  at 
a  cost  of  $250,000  and  took  four  years  to  finish.)    Therefore,  an 
aggregate  model  was  developed  in  which  all  of  the  trips  generated  by  YBC 
were    considered    to    be    one    group.      For    this    single  group, 
origin-destination  data  and  modal  split  data  were  available.    To  calibrate 
the  model  to  reflect  the  Bay  Area  travel  patterns,  three  trip  purposes 
were  used  for  the  p.m.  peak  and  one  trip  purpose  for  the  night  and 
weekend.    For  the  p.m.  peak,  the  trips  would  split  75%  work  (regular  jobs 
in  YBC),  20%  non-work  and  5%  service.    Service  trips  were  considered  to 
be  all  auto-oriented,  whereas  work  trips  were  heavily  transit  oriented. 
For  each  of  the  trip  purposes,  a  geographic  distribution  percent  was 
developed  as  shown  in  Table  F-14,  page  84. 
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Land  Use 
Quantities 


Trip  Generation 
Rates 


Purpose* 
Percentages 
(P.M. Peak  Only) 


Peak  Period 
Percentages 


Trip  Generation 
Model 


Outbound 
Percentages 


Peak  Period 
Person  Trip  Ends 


Weighted  Inbound  and 
Outbound  Percentages 


Geographic 
Distribution 
Model 


Person  Trip  Ends 
By  Geographic  Area 


Modal  Split** 
Characteristics 


Assignment 
Model 


Transit 
Person  Trip  Ends 
by  Transit  Agency 


Auto 

Person  Trip  Ends 
by  Route 


Pedestrian 
Person  Trip  Ends 


*  Work,  non-work,  service 

**  Split  between  transit  and  auto,  for  example 


FLOWCHART  OF  YBC 

TRAVEL  DEMAND  ANALYSIS 
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XIV.  APPENDIX  F,  TRANSPORTATION  DEIR 


APPENDIX  F,  TABLE  F-14 

TRIP  DISTRIBUTION  FOR  YBC  (Percent  of  total  person  movements) 


 PURPOSE  

GEOGRAPHIC  AREA  WORK  NON-WORK-     SERVICE*  NIGHT 

1980  1988 


North  Bay  (Marin  and 


Sonoma  Counties 

6 

5" 

6 

4 

2 

2 

Peninsula  (San  Mateo, 

San  Jose  &  South) 

17 

8 

19 

6 

12 

13 

East  Bay  (Bay  Bridge) 

13 

6 

14 

0 

11 

11 

Downtown/Northeast  San 

Francisco  (East  of  Van 

Ness,  North  of  Market  to 

the  Embarcadero  &  South 

of  Market  to  101) 

16 

1 

15 

6 

23** 

50 

38 

Northwest  San  Francisco 

(Richmond,  Marina  and 

Western  Addition) 

17 

4 

16 

8 

21 

15 

Southwest  San  Francisco 

(Sunset,  Parkside,  Mission, 

Ingleside,  Excelsior,  Twin 

Peaks,  and  Upper  Market) 

22 

4 

21 

6 

15 

50 

10 

Southeast  San  Francisco 

(Hunters  Point,  East  and 

South  of  101) 

6 

2 

6 

0 

16 

11 

TOTAL 

100 

100 

100 

100 

100 

'^Distributions  for  these  purposes  are  applicable  for  both  1980  and  1988. 
-'""For  some  special  uses,  such  as  the  recreation/entertainment  park, 
attracting  pedestrians  from  other  nearby  uses,  the  downtown  additions 
would  be  higher.     That  use  is  about  15%  of  the  YBC  total  development 
area . 

SOURCES :         "Transportation  Conditions  and  Trends",  San  Francisco  City 
Planning  Department,  1976. 

Transbay  Terminal  "Alternate  Analysis  and  Patronage  Update" 
DMJM,  1976 

"Bay  Area  Transportation  Study"  1980  Projections  (BATS), 

1965;some  data  and  techniques  that  have  not  been  updated 
formally  are  judged  by  TJKM  to  be  still  relevant. 

"Series  2  Projections"  Appendix  A,  ABAG,  1973. 


84 


XIV.  APPENDIX  F,  TRANSPORTATION  DEIR 


A  modal  split  for  each  of  the  geographic  areas  was  developed  (Table 
F-15).     The  percentages  were  based  upon  estimates  of  existing  and/or 
future    population    distribution,    available    modes    and  patronage 
characteristics  on  these  modes.     A  switch  from  auto  to  transit  by  some 
commuters  between  1980  and  1988  was  assumed  for  those  geographic  origins 
whose  routes  contain  bottlenecks  (bridges,   freeways)  that  are  at,  or 
reaching,   capacity.     San  Francisco  drivers  are  not  so  limited  in  their 
choice  of  routes;  therefore  no  change  in  the  auto/transit  split  for  San 
Francisco  origins  was  assumed. 

Assignment  of  the  trips  to  available  modes  and  routes  was  done  on 
the  basis  of  the  geographic  distribution  percentages  and  the  outbound  and 
inbound  percentages.    All  of  the  non-pedestrian  travel,  as  identified  by 
origin/destination  and  mode,  was  assigned  to  corresponding  transit  lines 
and  auto  routes.    The  assignment  of  autos  to  routes  was  on  the  assumption 
that  most  auto  parking  would  occur  outside  of  YBC. 

The  analyzed  principal  modes  of  travel  were  walking,  transit,  and 
automobile.    Secondary  mode  considerations  involved  taxis,  jitneys,  charter 
buses,  and  travel  of  commercial  vehicles  for  service  and  delivery  of  goods. 

Pedestrian  travel  was  assumed  to  be  principally  by  residents  and 
workers  within  the  area  to  functions  within  the  area,  plus  that  travel  from 
within  the  area  to  automobile  parking  and  to  transit  lines  in  and  around 
the  area.     Calculation  of  pedestrian  travel  in  the  YBC  area  involved 
assignment  of  the  pedestrians  to  external  attractors  (transit  terminals, 
parking  areas,  hotel  areas)  as  indicated  by  the  distribution/modal-split/ 
assignment  model.     Once  the  trips  were  assigned  externally,  they  were 
traced  into  the  YBC  area  and  overlaid  to  produce  a  composite  flow  pattern 
for  pedestrian  travel.    Assignment  to  internal  YBC  routes  considered  the 
location  of  each  land  use  with  respect  to  pedestrian  generation. 

The  amount  of  travel  related  to  service  and  delivery  by  commercial 
vehicles  in  the  area  was  treated  separately  and  was  not  a  part  of  the  basic 
modal-split  analysis. 


85 


XIV.  APPENDIX  F,  TRANSPORTATION  DEIR 


APPENDIX  F,  TABLE  F-15 

MODAL  SPLIT  (%)  FOR  YBC  (PERSON  TRIPS) 


rtriPDADuir 
OhUOKAr n  1 L 

ADC  A 

riUJJt. 

DTIDDACC 

r  UKrUor, 

WORK 

JNUJN  -  WUKA"  " 

ofc,KV  1 L.L"  " 

NIGHT 

1  QQA 

i  you 

iyou 

1  Q  8  ft 

iy  oo 

North  Bay 

Auto 

65  ' 

62 

7  "5 
/  J 

100 

95 

DUS" 

30 

33 

iy 

-- 

5 

Ferry"' 

c 

J 

c 
J 

Q 

o 

Peninsula 

Auto 

75 

66 

80 

100 

95 

9 

13 

1  / 

C  AMTP  AXTC 

1  A 

lo 

0  1 

z 1 

o 

J 

c 
0 

East  Bay 

Auto 

44 

40 

85 

— 

95 

90 

DUS  " 

30 

31 

A 
H 

RAPT 

ZD 

zy 

1  I 

c 

J 

i  r\ 

Downtown/North- 

Auto 

J4 

40 

100 

O  J 

ou 

east  San 

Muni 

66 

66 

JU 

10 

15 

Francisco 

waiK" " 

i  n 

3 

3 

l,  IdUlc     £      11 J 

To  v-T 

IdXl 

2 

2 

Northwest  San 

Francisco 

Auto 

37 

37 

55 

85 

85 

(Table  F-14) 

Muni 

63 

63 

45 

15 

15 

Southwest  San 

Auto 

37 

37 

55 

100 

85 

80 

Francisco 

Muni 

50 

50 

36 

10 

10 

(Table  F-14) 

BART 

13 

13 

9 

5 

10 

Southeast  San 

Francisco 

Auto 

47 

47 

60 

85 

85 

(Table  F-14) 

Muni 

53 

53 

40 

15 

15 

"Access  to  these  modes  is  a  combination  of  Muni,  walking,  jitney,  and  taxi 
"""Modal  splits  for  these  purposes  are  applicable  to  both  1980  and  1988. 
""'"''Walking  to  the  convention  center  and  to  the  recreation/entertainment 
park  was  treated  separately,  as  were  taxi  trips  to  these  uses. 

SOURCES:         "Transportation  Conditions  and  Trends",  San  Francisco  City 
Planning  Department,  1976 
Transbay  Terminal  "Alternate  Analysis  and  Patronage  Update", 
DMJM,  1976 

"Bay  Area  Transportation  Study"  1980  projections  (BATS),  1965; 
see  note  on  Table  F-14  source  reference. 
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XIV.  APPENDIX  F,  TRANSPORTATION  DEIR 


Parking  that  would  be  provided  within  YBC  was  assumed  to  include 
that  public  and  private  parking  as  proposed,  and  as  required  and/or 
permitted  by  the  uses  shown  in  Tables  l(text)  and  A-l  (Appendix  A). 
Required  and/or  permitted  parking  was  based  on  the  planning  code  and 
master  plan  policies.    C-3-0,  C-3-R,  and  C-3-S  zones  require  parking  to 
be  provided  only  for  housing.    Conditional  use  provisions  allow  parking 
for  the  other  uses.    For  example,  M-l  zones  require  parking  for  office, 
retail,  service  and  light  industrial  uses.    No  housing  is  allowed  in  M-l 
zones  with  the  exception  of  the  YBC  (redevelopment)  area.    Hence  there 
are  no  statutory  parking  requirements  for  housing  in  the  M-l  zones  in 
YBC. 

From  the  above  requirements  and  conditional  uses,  parking  supply 
was  calculated  on  the  basis  of  the  following  rates. 

In  the  C-3-0,  C-3-R,  C-3-S  zones: 

o       1  parking  space  for  each  market-rate  and  subsidized  family 
dwelling  unit  that  has  two  or  more  bedrooms. 

o       2  parking  spaces  for  every  3  market-rate  and  subsidized  family 
dwelling  units  that  have  1  bedroom. 

o       2  parking  spaces  for  every  5  market-rate  and  subsidized  family 
dwelling  units  that  have  no  bedrooms. 

o       One-half  the  above  spaces  for  subsidized  elderly  housing. 

o       15  spaces  or  7%  of  the  proposed  gross  floor  space  (whichever 
is  larger)  for  parking,  for  uses  other  than  the  convention 
center,  hotel  and  housing.    1  space  for  each  350  sq.ft.  was 
used.     (No  spaces  were  provided  for  the  convention  center  or 
the  hotel). 

In  the  M-l  zone: 

o       1  space  for  every  500  sq.ft.  of  gross  floor  space  (GFS)  for 
offices  with  greater  than  5,000  sq.ft.  of  GFS. 

o       1  space  for  every  500  sq.ft.   of  GFS  for  retail  uses  with 
greater  than  5,000  sq.ft.  of  GFS  but  less  than  20,000  sq.ft. 

o       1  space  for  every  250  sq.ft.  of  GFS  for  retail  uses  with  GFS 
in  excess  of  20,000  sq.ft. 

o       1  space  for  every  1,000  sq.ft.  of  GFS  for  service  uses. 

o       1  space  for  every  1,500  sq.ft.  of  GFS  for  light  industrial 
uses. 

o  The  housing  rates  for  the  C-3-0,  C-3-R  and  C-3-S  zones  were 
assumed  to  apply,  with  the  exception  of  the  subsidized  elderly 
housing,  for  which  no  parking  was  assumed  in  the  M-l  zone. 
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XIV.  APPENDIX  F,  TRANSPORTATION  DEIR 


The  parking   demand  was  calculated  starting  with  the  24-hour 
person  trip-ends  in  autos.    The  24-hour  person  trip-ends  were  adjusted 
by  factors  for  vehicle  occupancy  (persons  per  vehicle),  daytime  proportion 
of  total  daily  trips,  and  parking  space  turnover  (average  number  of  times 
per  day  each  daytime  space  is  used)  as  shown  in  the  following  equation: 

Parking  Demand  =  ((person  trip-ends  f  vehicle  occupancy)  r  2  trip-ends 
x  (daytime  per  trip  proportion  f  turnover)) 

The  values  for  the  above  factors  (Source:     See  footnote  5)  are: 


o      Vehicle  occupancy  =  1.4  persons  per  vehicle 


0 

Daytime  proportion  for  work  trips 

=  0.75 

non-work  trips 

=  0.50 

service  trips 

=  0.40 

0 

Turnover  rates  for       work  trips 

=  1.5 

non-work  trips 

=  5.0 

service  trips 

=  2.0 

Nighttime  demand  would  be  less  than  daytime  demand. 

The  transit  analysis  was  done  at  principal  surrounding  cordon 
(check)  points  (representative  points,  encircling  YBC,  at  which  inbound 
or  outbound  trips  were  summarized  in  existing  transit  patronage  studies) 
for  Muni,  SamTrans,  and  Golden  Gate  Transit,  and  at  the  specific  points 
of  loading  for  the  other  transit  modes:    BART,  A-C  Transit,  and  Southern 
Pacific  Railroad.    The  analysis  procedure  determined  the  capacity  of  the 
transit  lines  at  these  cordon  points.    The  total  loadings  on  the  systems  for 
future  years  were  estimated  by  summation  of  the  existing  loading  and  the 
estimated  YBC  additional  patronage.    The  transit  mode  demand  splits  for 
Golden  Gate  Transit,  Southern  Pacific  Railroad,  SamTrans,  A-C  Transit 
and  BART  were  assumed  to  increase  between  1980  and  1988.    The  rationale 
for  these  increases  is  based  on  the  fact  that  each  of  these  agencies  serves 
an  area  external  to  San  Francisco.    For  each  of  these  areas,  access  to  San 
Francisco  is  via  well-defined  auto  corridors  (Golden  Gate  and  Bay  Bridges, 
Bayshore  Freeway,  etc.)  which  are  currently  operating  near  capacity /8/  in 
the  peak  periods.    The  future  modal  split  takes  account  of  the  likelihood 
that  as  the  auto  routes  become  more  congested  (for  longer  periods  of  time) 
some  shift  to  transit  will  occur.    This  has  not  been  assumed  for  the  areas 
(transit  agencies)  internal  to  San  Francisco,  as  a  multiplicity  of  parallel 
routes  exist  for  auto  travel.    With  many  parallel  routes,  the  congestion 
would  cause  the  autos  to  spread  over  distance  to  other  routes  rather  than 
spread  over  time;  thus,  no  shift  to  transit  would  be  forced  by  traffic 
growth. 

The  transit  analysis  was  for  the  peak  two-hour  period  from  4:00  to 
6:00  p.m.   because  patronage  analysis  studies  have  been  done  in  these 
terms  for  the  transit  agencies.    As  the  trip  generation  produced  one-hour 
travel  (4:30  to  5:30  p.m.)  rather  than  two-hour  travel  (4:00  to  6:00 
p.m.),  an  expansion  factor  of  1.67  was  used  to  increase  the  one-hour 
transit  travel  to  the  two-hour  level.    This  expansion  factor  was  developed 
from  analysis  of  the  peaking  characteristics  of  existing  transit  ridership  on 
all  of  the  transit  modes.    Note  that  for  shorter  time  periods  within  the 
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peak  period  (i.e.,  peak  one-half  hour  or  peak  five  minutes)  the  seated 
capacities  are  exceeded  by  50  to  100%  on  some  transit  lines,  for  example 
BART  Transbay,  as  indicated  by  an  April  1977  study. /9/    A  similar 
analysis  was  done  for  the  night  hour  from  7:00  to  8:00  p.m.  (use  of  the 
expansion  factor  was  not  necessary  for  this  analysis). 

Demand/capacity  ratios,  expressed  in  percent  of  existing  capacity, 
were  calculated  for  p.m.  peak  and  nighttime  periods  for  the  existing, 
1980,  and  1988  conditions. 

For  the  mixed- vehicle  (non- transit:     includes  cars  and  trucks) 
analysis,  ten  intersections  through  which  most  of  the  traffic  passes  were 
used  for  the  impact  assessment.    At  each  of  the  ten  intersections,  average 
vehicle  headways  (the  average  time  intervals  between  vehicles  entering  an 
intersection)  for  the  existing,  1980  and  1988  p.m.  peak  and  nighttime 
conditions  were  calculated  with  the  "critical  lane"  method  of  analysis.  The 
"critical  lane"  method  of  intersection  analysis  is  a  technique  for  calculating 
the  level  of  service  (a  measure  of  congestion)  for  an  intersection  as  a 
whole  rather  than  calculating  the  level  of  service  on  each  approach 
separately  (Highway  Capacity  Manual  method). /2/    The  results  from  the 
"critical  lane"  calculations  are  in  terms  of  either  vehicular  flow  (vehicles 
per  hour)  or  its  inverse  or  reciprocal,  vehicular  headway  (seconds  per 
vehicle). 

Analysis  of  an  intersection  by  the  "critical  lane"  method  consists  of 
calculating  the  maximum  vehicular  volume  in  each  lane  on  each  approach  to 
an  intersection  for  a  predetermined  time  period  (15  minutes,  1  hour,  etc.,) 
for  each  phase  of  the  signal  timing.    (A  phase  is  a  specific  setting  of  the 
entire  signal  array — green,  red,  green  arrow--for  a  specific  time  interval). 
The  conflicting  approaches  and  phases  are  determined  from  the  signal 
timing  and  intersection  geometry.     The  maximum  lane  volumes  for  the 
conflicting  approaches  are  summed,  giving  the  average  vehicular  flow 
through  the  intersection.    The  average  vehicular  headway  is  calculated  by 
inverting   the  flow  (taking  its  reciprocal)   and  multiplying  by  the 
appropriate  conversion  factors.     A  simplified  example  of  this  method  is 
shown  in  Figure  F-2. 

For  estimation  of  future  traffic,  the  base  traffic  (existing)  was 
increased  by  a  downtown  growth  factor  of  1.8%  per  year  (See  footnote  5 
for  source)  to  give  the  future  level  in  1980  or  1988,  and  the  new  traffic 
generated  by  each  YBC  alternative  was  added.    The  p.m.  peak  hour 
analysis  required  the  use  of  peak  15-minute  factors  from  existing  traffic 
data.     These  factors  were  then  applied  to  the  total  calculated  hourly 
traffic  to  give  the  15-minute  approach  volumes  at  the  intersections.  The 
guideline  headways  are  minimum  (design)  values/10/;  they  vary  because  of 
the  difference  in  pedestrian  volumes  at  each  intersection.    (The  higher  the 
pedestrian  flow  at  an  intersection,  the  higher  the  vehicle  guideline 
headway;  that  is,  fewer  vehicles  can  pass  through  an  intersection  that  has 
high  pedestrian  volumes).     Actual  headways  larger  than  the  guideline 
values  indicate  better  conditions  than  Level  of  Service  "D". 

Assignment  of  generated  traffic  to  YBC  streets  depends  on  location 
of  parking.     The  assumption  was  made  that  the  principal  amount  of 
available  long-term  parking  would  be  outside  YBC,  adjacent  to  the 
southerly  YBC  boundary  in  the  vicinity  of  Harrison  St.  and  of  Bryant  St. 
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For  the  evening  peak  hour,  less  than  about  10%  of  Third  St.  traffic 
was  assigned  to  Market  and  Mission  Sts.,  recognizing  the  fact  that  these 
are  preferential  streets  for  transit  flow,  and  thus  less  attractive  to  regular 
auto  commuters.    Regular  commuters  to  the  north  would  tend  to  use  routes 
such  as  the  Bush/Pine  pair.    Since  most  of  the  parking  is  southerly  of 
YBC,    the   Howard/Folsom  and   Harrison/Bryant  pairs  would  be  more 
attractive  than  Market  and  Mission  Sts. 

Sensitivity 

The  traffic  impact  analysis  was  based  upon  the  various  estimates  for 
land  use  allocation  and  amount  of  gross  floor  area  or  number  of  dwelling 
units  associated  with  each  alternative.    The  travel  estimates  are  sensitive 
to  changes  in  the  projected  developmental  figures.    The  impact  analysis  is 
sensitive  also  to  parking  price  structures  and  fuel  availability  and  cost,  all 
of  which  affect  the  auto  mode  split. 

The  impact  analysis  for  both  transit  and  mixed  vehicles  is  sensitive 
to  future  traffic  management  changes  in  the  South-of-Market  area.  These 
changes    could   take  the  form  of  increased  development  of  transit 
preferential  streets  and  further  restrictions  of  on-street  parking  in  order 
to  facilitate  general  vehicle  flow. 

The  transit  impact  analysis  is  sensitive  to  future  changes  in  the 
agencies'  operating  characteristics.    Increases  in  capacity  (service),  such 
as  for  the  Muni  Metro,  could  reduce  dependence  on  the  auto. 

The  impact  analysis  is  sensitive  also  to  the  general  increase  in 
intensity  of  land  use  south  of  Market  St. ,  with  a  resulting  increase  in 
pedestrian  volumes.    As  previously  noted,  pedestrian  volumes  affect  the 
intersection  capacity.    Of  more  importance  is  the  impact  of  congestion  on 
the  movements  and  safety  of  pedestrians  themselves. 

In  the  judgment  of  the  TJKM  traffic  engineers  (in  the  light  of  the 
above  uncertainties,  the  quality  of  the  available  data,  and  the  type  of 
trip-generation  model  used),  the  overall  accuracy  of  the  travel  demand 
projections  is  in  the  range  of  +  10-15%. 

The  incremental  effects  of  YBC  development  appear  relatively  small 
because  the  base  travel  demand  levels  are  high.     The  total  relative 
measures  of  congestion,  for  example,  appear  very  close  for  Alternatives  A, 
B,  C  and  D,  while  the  (incremental)  differences  in  traffic  volumes  among 
them  are  great. 


FOOTNOTES 

/l/  S.  Shoaf,  San  Francisco  Department  of  Public  Works,  Bureau  of  Traffic 
Engineering,  telephone  communication,  November  9,  1977. 

/2/  Highway  Research  Board,  1965,  Highway  Capacity  Manual  1965,  Special 
Report  87,    National   Academy  of  Sciences,   National  Research  Council 
Publication  1328. 
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FIGURE  F-2:     EXAMPLE  CALCULATION  OF  "CRITICAL  LANE"  METHOD 
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Approach  A 
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900  " 
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2  lanes 

1  lane 

2  lanes 


500  veh/ln 
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400 
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For  2  phases,  only  2  approaches  can  conflict:    for  Phase  1  the  maximum 
(critical)  lane  volume  is  on  Approach  D,  and  for  Phase  2  the  maximum 
(critical)  lane  volume  is  on  Approach  A. 

Critical  Lane  vehicular  volume  through  intersection  = 
600  veh/ln  +  500  =  1100  veh. 

Average  Vehicular  Headway  = 

(1  Hour  t  1100  vehicles)  x  3600  seconds  per  hour  =  3.3  seconds/vehicle. 

If  the  analysis  (vehicle  volume)  is  for  the  peak  15  minutes,  the  factor 
changes  from  3600  to  900. 
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/3/  Fruin,   John  J,   1971,   Pedestrian  Planning  and  Design,  Metropolitan 
Association  of  Urban  and  Environmental  Planners,  New  York. 

/4/  G.   Cauthen,   Senior  Civil  Engineer,  San  Francisco  Muni,  telephone 
communication,  August  18,  1977. 

/5/  This  rate  is  the  one  used  in  the  1970  San  Francisco  Downtown  Parking 
and  Traffic  Survey    (DPATS),    San    Francisco   Department   of  Public 
Works.     As  the  peak  hour  traffic  volumes  reach  capacity,  any  growth  in 
vehicle  flow  beyond  that  point  would  not  be  possible.     Either  the  peak 
hour  would  broaden  to  include  other  adjacent  hours  or  there  would  need  to 
be  a  shift  to  other  modes  of  travel  than  the  automobile. 

/6/  The  literature  reviewed  included:    California  Department  of  Transportation 
(CALTRANS),    District    04,    1966-1976,    Trip  End  Generation  Research 
Counts  Progress  Reports,    Repts.    1-11;    Institute   of  Transportation 
Engineers  (ITE),  1976,  Trip  Generation,  ITE  Informational  Report;  National 
Cooperative   Highway   Research  Program  (NCHRP),   1969,   Urban  Travel 
Patterns  for  Hospitals,  Universities,  Office  Buildings,  and  Capitols,  Rept. 
No.    62;    NCHRP,    1971,   Projection  of  Highway  Utility,   Trip  Generation 
Vocabulary,  Rept.  No.  121;  TJKM,  1974,  City  of  Sausalito  Comprehensive 
Traffic  Study. 

/!/  Convention  center:  J.E.  MacArthur  of  Hellmuth,  Obata  and  Kassabaum, 
Inc.  (HOK);  recreation/entertainment  park:    R.  Gryziec,  Architect/Planner. 

/8/  A  recent  study   (Trends  in  Traffic  Patterns  at  the  Bay  Bridge  and 
Caldecott  Tunnel,    University   of   California    (Berkeley)    Institute  of 
Transportation  Studies,  1977)  indicates  that  the  Bay  Bridge  is  operating  at 
capacity  for  short  periods  of  time  during  each  peak  period.  Similar 
situations  are  occurring  on  the  major  auto  corridors. 

/9/  University  of  California  (Berkeley)  Institute  of  Transportation  Studies, 
1977,  Traffic  Survey  Series  A  48. 

/10/  The  guideline  headway  represents  "critical  lane"  volume  or  the 
intersection   "capacity"  at  Level  of  Service  "D".     (Under  Level  "D" 
(Highway  Capacity  Manual,  op.  cit.)  "delay  is  substantial  during  short 
peaks  within  the  peak  period,  but  there  is  enough  time  with  lower  demand 
to  permit  periodic  clearance  of  queues.")    A  demand/capacity  ratio  could 
be  used  as  an  equivalent  to  headway.    This  may  be  easier  to  understand. 

Example:     A  2.6  second  headway  with  moderate  pedestrian  traffic  is  the 
same  as  a  demand  of  1,400  vph.     "Capacity"  at  Level  of  Service  "D"  is 
1,200  vph,  which  is  the  same  as  a  headway  of  3.0  seconds.    The  demand 
capacity  ratio  would  be:     1,400/1,200  =  1.17.     This  is  equivalent  to 
comparing  a  2.6  second  actual  headway  with  a  guideline  headway  of  3.0 
seconds. 


92 


XIV.  APPENDIX  G:    CLIMATE  &  AIR  QUAL,  DEIR 

APPENDIX  G:     CLIMATE  AND  AIR  QUALITY 

REFERENCE  DATA  AND  METHODS 


1.    CLIMATE  AND  AIR  QUALITY  SETTING 

CONTENTS 

CLIMATE  SETTING 
o         Summary  of  San  Francisco  Temperature 
o  Summary  of  San  Francisco  Precipitation 

o         Background  Wind  Data 

o  Occurrence  of  Particular  Wind  Directions  in  Vicinity  of  YBC 

o  Prevalence  of  Stagnant  or  "Light  Variable"  Circulation  Patterns  in 

San  Francisco  Bay  Area,  1952-1955 

AMBIENT  AIR  QUALITY  SETTING 

o  Trend  of  Average  High-Hour  Oxidant  Concentration 

o  1975  San  Francisco  Annual  Average  Emissions 

o  Minor  Stationary  Sources  in  Vicinity  of  YBC 

o  Background  for  Bay  Area  Air  Pollutant  Isopleth  Maps 
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APPENDIX  G,  TABLE  G-l 

SUMMARY  OF  SAN  FRANCISCO  TEMPERATURE,-  DEGREES  FAHRENHEIT 


DAILY 
MAXIMUM 

DAILY 
MINIMUM 

DAILY 
AVERAGE 

January 

56 

46 

51 

February 

59 

48 

53 

March 

60 

49 

54 

April 

61 

49 

55 

May 

62 

51 

57 

June 

64 

53 

58 

July 

64 

53 

58 

August 

65 

54 

59 

September 

69 

55 

62 

October 

68 

54 

61 

November 

63 

51 

57 

December 

57 

47 

52 

Annual  Average 

62 

51 

56 

"Temperatures  shown  are  based  on  records  from  1941  through  1976. 

SOURCE:  CI imatological  Data,  Annual  Summary  with  Comparative  Data, 

1976,  National  Oceanic  and  Atmospheric  Administration. 


» 
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APPENDIX  G,  TABLE  G-2 

SUMMARY  OF  SAN  FRANCISCO  PRECIPITATION,  INCHES  OF  RAIN 

1974  1975  1976-  NORMAL  TOTAL- 

January                  3.40  2.57  0.31  4.51 

February                1.53  3.72  1.83  2.97 

March                     4.49  5.15  1.01  2.77 

April                     2.34  1.25  0.70  1.63 

May                         0.00  0.02  0.01  0.54 

June                       0.10  0.04  0.03  0.17 

July                        0.62  0.20  0.00  0.01 

August                   0.00  0.02  0.78  0.05 

September              0.00  0.00  0.51  0.17 

October                  0.85  2.44  0.38  1.06 

November                0.40  0.43  1.04  2.60 

December                1.53  0.18  2.13  4.18 


Annual 

Total  15.26  16.02  8.73*  20.66 


*Note  drought  conditions  exist  for  1976  data. 
**Climatological  Norm  based  on  data  1941-1976. 

SOURCE:  Climatological  Data,  Annual  Summaries,   1974,   1975,  1976, 

National  Oceanic  and  Atmospheric  Administration. 
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Background  Wind  Data 

Long-term  Weather  Bureau  wind  data  (Goodridge,  J.D.,  et  al. , 
1971,  Winds  in  California,  Water  Resources  Evaluation,  California  Resources 
Agency)  for  stations  located  at  San  Francisco  Airport  (about  13  miles  south 
of  YBC),  locally  at  Potrero  Hill  (about  2  miles  south  of  YBC),  and  at 
Alameda  (approximately  8  miles  southeast  of  YBC)  indicate  that  dominant 
air  flow  in  the  San  Francisco  area  is  from  the  west  (sector  from  northwest 
through  southwest).    Generally  west  winds  flow  from  May  through  August. 
During  rainy  periods  (November  through  March)  winds  generally  flow  from 
west,  southwest  and  northwest  directions.    The  predominant  directions  at 
San  Francisco  Airport  generally  are  west-northwest  and  west,  while  the 
Potrero  Hill  winds  shift  to  peak  at  southwest,  and  the  Alameda  station 
shows  a  predominant  west  direction  with  frequent  winds  from  the  northwest 
and  southwest. 

None  of  the  Weather  Bureau  stations  mentioned  above  can  be 
considered  to  have  wind  patterns  identical  to  those  at  YBC.  Such 
information  can  be  generated  from  an  earlier  study  of  regional  wind 
patterns    in  the  Bay  Area  (Bay  Area  Air  Pollution  Control  District,  1970, 
A  Study  of  Airflow  Patterns  in  the  San  Francisco  Bay  Area,  Information 
Bulletin  6-15-70),  which  reprints  an  earlier  study  (commonly  referred  to  as 
the  "Smalley  Report")  by  the  U.S.  Weather  Bureau  and  the  California  State 
Civil  Defense  Agency.    In  that  study,  surface  winds  throughout  the  Bay 
Area  at  33  cooperating  stations  were  measured  at  six-hour  intervals  during 
the  period  1952-1955.     From  the  measurements,  typical  regional  airflow 
patterns  were  compiled. 

Out  of  the  analysis  came  40  regional  airflow  patterns.    The  pattern 
was  compiled  into  eight  basic  types,  one  for  each  of  the  major  wind 
directions  (compass  points).     In  each  of  these  basic  types  there  were 
subtypes,  called,  for  example,  "West  1",  or  "South  3." 

The  patterns,  or  flow  direction  maps,  show  the  general  directions 
of  the  surface  winds  at  various  locations  throughout  the  Bay  Area.  (At  a 
given  location,  such  as  the  YBC  area,  the  wind  direction  can  be  different, 
by  90  degrees  or  more,  from  the  nominal  (for  example,  "west")  subtype 
direction).    On  some  of  the  patterns,  the  directions  at  the  YBC  area  are 
clearly  indicated;   on  others,   interpolation  (estimation)  between  wind 
directions  is  required. 

To  apply  the  wind  information  in  the  Smalley  Report  to  YBC,  it  was 
necessary  to  examine  each  wind  flow  subtype  and  determine  for  that 
subtype  the  actual  wind    direction  at  YBC.    Then,  for  each  wind  direction 
at  YBC,  each  wind  flow  subtype  producing  that  direction  at  the  site  was 
identified,  and  the  frequencies  of  occurrence  of    the  appropriate  subtypes 
were  evaluated.    From  these,  the  most-frequent  wind  directions  at  the  site 
were  determined  (see  Table  G-3).    Wind  speed  and  direction  information 
based   on   measurements  in  1973  at  the  Federal  Office  Building  (San 
Francisco  Civic  Center  area)  is  presented  in  Table  G-4. 
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The  Smalley  Report  also  shows  that  often  air  is  stagnant  or  nearly 
so,  with  no  defined  pattern  of  circulation.      Such  patterns  are  labeled  as 
"light-variable"  and  are  shown  in  Table  G-5.    They  are  of  interest  because 
they  are  related  to  smog-forming  conditions  during  the  summer  and  early 
fall. 


APPENDIX  G,  TABLE  G-3 

OCCURRENCE  OF  PARTICULAR  WIND  DIRECTIONS  IN  THE  VICINITY  OF  YBC 

Site  Wind  Direction  Annual 
(from  compass  point  shown)  Frequency  (%) 


N 

1.4 

NE 

4.2 

E 

0.5 

SE 

4.3 

S 

3.5 

SW 

7.0 

w 

36.5 

NW 

17.9 

Annual  Frequency  of  Winds  75.3% 


SOURCE:  BAAPCD,  Information  Bulletin,  June  15,  1970,  A  Study 

of  Air  Flow  Patterns  in  the  San  Francisco  Bay  Area 
(Smalley  Report) . 
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APPENDIX  G,  TABLE  G-4 

WIND  SPEED  AND  DIRECTION,  SAN  FRANCISCO  FEDERAL  OFFICE  BUILDING* 


PREVAILING 

MONTH  MEAN  SPEED  (M.P.H.)  DIRECTION  (FROM) 

January  6.7  N 

February  7.5  W 

March  8.5  W 

April  9.5  W 

May  10.4  W 

June  10.9  W 

July  11.2  W 

August  10.5  W 

September  9.1  W 

October  7.6  W 

November  6.3  W 

December  6.5  N 


Year  Average  8  .  7 


'"Observation  program  reduced;  wind  data  not  available  after  1973. 

SOURCE:  U.S.  Department  of  Commerce,   1973,  National  Oceanographic 

and  Atmospheric  Agency,  Local  Climatological  Data,  San 
Francisco,  California,  1973. 
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APPENDIX  G,  TABLE  G-5 

PREVALENCE  OF  STAGNANT  OR  "LIGHT- VARIABLE"  CIRCULATION  PATTERNS 
IN  THE  SAN  FRANCISCO  BAY  AREA,   1952-1955  (PERCENTAGE  OCCURRENCE) 

Time  Period  All 


Month 

4  a.m. 

10  a.m. 

4  p .m 

10  p.m. 

Periods 

January 

39% 

32% 

30% 

35% 

34% 

February 

41 

29 

20 

43 

33 

Ma  rch 

31 

30 

4 

26 

23 

April 

33 

19 

1 

13 

16 

May 

31 

14 

2 

14 

15 

June 

17 

7 

0 

6 

7 

July 

12 

5 

0 

4 

5 

August 

9 

15 

0 

4 

7 

September 

38 

38 

2 

22 

22 

October 

52 

39 

5 

34 

32 

November 

58 

44 

23 

51 

44 

December 

35 

27 

22 

31 

29 

Annual  Average 

33% 

24% 

9% 

24% 

22%* 

"Light- Variable 

wind  percentages  were 

rounded; 

therefore , 

when  added 

to  the  annual  wind  frequency  (Table  G-3),  they  do  not  total  100%. 

SOURCE:     BAAPCD,  Information  Bulletin,  June  15,   1970,  A  Study  of  Air 

Flow  Patterns  in  the  San  Francisco  Bay  Area  (Smalley  Report) . 
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APPENDIX  G,  TABLE  G-6 

ANNUAL  AVERAGE  EMISSIONS,  SAN  FRANCISCO,   1975,     (TONS  PER  DAY) 


Emission.  Sources 
Chemical 

Pa 

rt 

Or 

2 

NO 

X 

SO, 
2 

CO 

Nitric  Acid 

"' 

Sulfur 

" 

— 

— 

Sulfuric  Acid 

Other  Chemical 

0 

.  6 

0 

.5 

Other  Industrial/Commercial 

Pulp  and  Paper 

_. 

Metallurgical 

-• 

— 

- 

-■ 

- 

Mineral 

3 

.6 

~  ■ 

Other  Processes 

4 

.  6 

1 

.6 

— 

Organic  Compounds  Evaporation 

Storage  Tanks 

_. 

2 

.4 

Coating  Operations 

-■ 

19 

-■ 

-• 

- 

Degreasers 

mm  m 

6 

—  ■ 

Dry  Cleaners 

~" 

2 

— 

Rubber,  Plastic  Product  Mfg. 

_  ' 

6 

4 

Other  Organics  Evaporation 

4 

.7 

Gasoline  Marketing 

Bulk  Loading  Plants 

Service  Stations—Spillage 

0 

4 

—  " 

— 

--Underground  Tanks 

0 

7 

--Filling  Auto  Tanks 

3 

8 

Combustion  of  Fuels 

Domestic 

0 

7 

~" 

3 

4 

0 

Commercial  &  Institutional 

0 

3 

1 

4 

0 

Utilities--Power  Plants 

0 

8 

0 

1 

9 

7 

3 

7 

Other  Industrial 

0 

1 

0 

1 

1 

5 

0 

3 

0 

Burning  of  Materials 

Incineration 

0. 

2 

0. 

4 

0 

1 

1 

Agricultural  Open  Burning 

0. 

1 

0 

Accidental  Fires 

1. 

4 

1. 

9 

0 

1 

6 

Off-Highway  Mobile  Sources 

Agricultural  Tractors 

Construction  Equipment 

0. 

4 

1 

5. 

4 

0. 

7 

14 

Ships 

0. 

3 

0. 

6 

2. 

2 

8 

0 

Locomotives 

0. 

1 

0. 

2 

0. 

7 

0. 

1 

0 

Other  Engines 

0. 

1 

4. 

6 

0. 

3 

19 

TOTAL  (District  Jurisdiction*) 

13 

57 

25 

13 

42 
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APPENDIX  G,  TABLE  G-6  (continued) 

ANNUAL  AVERAGE  EMISSIONS,  SAN  FRANCISCO,   1975     (TONS  PER  DAY) 


Emission  Sources  Pa rt 

Motor  Vehicles 

Cars  and  Light  Duty  Trucks  3.9 
Heavy  Duty  Trucks  0.6 
Buses 

Motorcycles 


Org  NO  S0o  CO 

x  2 

34  27  1  260 

12  7  0.8  65 

0.2  0.7  0.1  0.9 

0.8  --  --  2.1 


GRAND  TOTAL  18  100  59  15  370 


"District  Jurisdiction:  those  sources  and  emissions  which  come  under 
BAAPCD  regulations. 

SOURCE:     BAAPCD,  Emissions  Inventory  Summary  Report,  Base  Year  1975, 
August  18,  1976. 


104 


XIV.  APPENDIX  G:     CLIMATE  &  AIR  QUAL,  DEIR 


APPENDIX  G,  TABLE  G-7 

MINOR  STATIONARY  SOURCES  IN  VICINITY  OF  YBC* 


1.  San  Francisco  Iron  Foundry 
260  Townsend  Street 
(between  3rd  and  4th  Sts . ) 

Comment:     This  is  the  largest  point  source  in  the  vicinity  of  YBC . 
No  emission  test  data  available. 

2.  Pisani/Carlisle ,  Graphics 
651  Brannan  St. 
(between  5th  and  6th  Sts.) 

Comment:     Although  Pisani  has  violated  District  emission  regulations 
in  the  past,  new  emission  control  equipment  per  District 
specifications  has  recently  (7/30/77)  been  installed. 
Future  emissions  are  anticipated  to  be  insignificant  by 
BAAPCD  if  emission  control  equipment  functions  properly. 

3.  Hills  Brothers  Coffee 
2  Harrison  St. 

(at  The  Embarcadero) 

Comment:     Organics  and  hydrocarbon  emissions  have  at  times  approached 
District  standards.     Source  test  conducted  in  1973  confirms 
this.     Caution  should  be  exercised  in  applying  tests  made 
four  years  ago  to  present  or  future  emissions.     At  present, 
BAAPCD  estimates  emission  levels  are  within 
acceptable  limits. 

4.  Superior  Coffee 
642  Harrison  St. 

(between  2nd  and  Hawthorne  Sts.) 
Comment:     No  source  test  data  available. 

5.  Small  Foundries  and  Printing  Companies 

Comment:     Numerous  small  foundries  and  printing  companies  are 

located  in  the  vicinity  of  YBC.     No  estimates  of  emissions 
are  available.     However,  they  are  thought  to  be  minor  by 
BAAPCD.** 

6.  Intermittent  Sources 

Comment:     The  South  Pacific  Terminal  and  ships  at  San  Francisco 
docking  facilities  are  minor  intermittent  emission 
contributors.     Table  G-6,  pages  103-104,  shows  emissions 
from  ships  that  are  in  motion  (not  "at  docking.").  These 
emissions  do  not  include  the  intermittent  emissions 
from  ships  at  dock  as  discussed  above. 


*List  supplied  by  J.  Moorad,  Field  Inspector,  BAAPCD,  telephone 
communication,  August  1,  1977. 

**J.  Moorad,  Field  Inspector,  BAAPCD,  telephone  communication, 
July  24,  1977 


105 


XIV.  APPENDIX  G:     CLIMATE  &  AIR  QUAL,  DEIR 


Background  For  Bay  Area  Air  Pollutant  Isopleth  Maps 

The  Bay  Area  Air  Pollutant  Isopleth  Maps  (maps  and  descriptive 
material  are  on  file  at  the  San  Francisco  Department  of  City  Planning)  were 
prepared  by  URS  Research  Company  for  the  U.S.  Department  of  Housing 
and  Urban  Development  (HUD),  San  Francisco  Area  Office,  and  the  U.S. 
Army  Corps  of  Engineers,  San  Francisco  District,  to  aid  HUD  appraisers  in 
determining  current  air  quality.     Pollutants  analyzed  and  mapped  for  the 
Bay   Area   were   carbon   monoxide   (CO),    sulfur   dioxide  (SO~),  and 
suspended  particulates  (dust).     Sulfur  dioxide  was  not  mapped  for  San 
Francisco   itself,    as   the  major   point  sources  are  located  elsewhere, 
generally  downwind.   A  diffusion  model,   termed  Baymod,  developed  by 
BAAPCD  was  used  in  the  preparation  of  the  1:125,000  scale  maps.  The 
input  data  used  in  the  model  were  derived  from  an  emission  inventory 
compiled  by  BAAPCD  for  the  year  1973.    The  emission  inventory  used  was 
based  on  five  categories  of  sources:   mobile  sources,  major  stationary 
sources,  minor  stationary  sources  distributed  by  population,  airports,  and 
agricultural  burning. 

Consideration  was  given  by  HUD/URS  to  updating  the  emission 
inventory  to  1975  to  better  represent  the  present  conditions;  however,  it 
was  decided  that  short  of  recompiling  the  entire  inventory  a  significant 
gain  in  accuracy  would  not  be  obtained. 

The  HUD/URS  material  states,  "CO  emissions  dropped  between  1973 
and  1975  but  less  than  10  percent  in  most  Bay  Area  counties.  Changes  in 
methods  used  to  calculate  CO  emissions  could  more  than  offset  the  apparent 
decrease  since  1973.    Sulphur  dioxide  emissions  also  dropped  between  1973 
and   1975  due  to  better  stationary  source  controls;  however,  large 
increases  of  SO,-,  emissions  are  occurring  at  present  due  to  switching  from 
natural  gas  to  niel  oils.    Therefore  the  1973  condition  is  probably  more 
representative  of  the  current  situation  than  is  1975.    Particulate  emissions 
have  not  changed  significantly  since  1973." 

The  emission  inventory  used  to  generate  the  concentrations  was 
averaged  over  a  2-km  x  2-km  area.   The  HUD/URS  report  points  out 
".   .  .the   placement  of  lines  is  only  an  approximation  and  one  must 
exercise  care  when  drawing  conclusions  based  on  information  presented  on 
the  maps.     Also,   CO  concentrations  in  particular  tend  to  be  highly 
localized  next  to  heavily  traveled  roadways  and  congested  downtown  areas. 
Since  the  model  uses  emissions  data  averaged  over  2-km,  it  tends  to 
under-estimate  CO  concentrations  next  to  large  sources  of  CO."  Current 
isopleth  levels  in  the  YBC  area  are  presented  in  Section  V.G  (main  EIR 
text).     The  implications  of  large  sources  of  CO,  such  as  freeways  and 
downtown  streets,  are  discussed  in  Section  VI. G. 
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2.      CLIMATE  AND  AIR  QUALITY  IMPACTS 
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o      Mobile  Sources 

o       Emission  Rate  Corrections 

o       Stationary  Sources 

o       Addition  of  Background  Corrections 

o      Local  Variability  of  CO  Concentrations 

o       Photochemical  Oxidant  Formation  Analysis 

Denver  Sensitivity  Analysis 

Comparison  of  YBC  Emissions  with  Those 
of  Remainder  of  Bay  Area. 

LIRAQ  Verification 

SAI  Photochemical  Modeling  Exercise  for  YBC. 

o      Vertical  Variations  in  Pollutant  Concentrations 

o       Air  Pollution:    Effects  on  Environment,  Human  Health 

and  Vegetation. 
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Mobile  Sources 


APPENDIX  G,  TABLE  G-8 

MAJOR  LINE  SOURCES  IN  ONE  KILOMETER  SQUARE  AREA 


East/West  Line  Sources/1/   (See  footnotes  at  end  of  this  Appendix) 

Market  Street  -  Fifth  to  First- 
Mission  Street  -  Fifth  to  First"" 
Howard  Street  -  Fifth  to  First" 
Folsom  Street  -  Fifth  to  First" 
Harrison  Street  -  Fifth  to  First"" 
Bryant  Street  -  Fifth  to  First"" 
James  Lick  Freeway 

North/South  Line  Sources 

Fifth  Street  -  Market    to  Bryant 
Fourth  Street  -  Market  to  Bryant 
Third  Street  -  Market  to  Bryant 
Hawthorne  Street  -  Howard  to  Harrison 
New  Montgomery  Street  -  Market  to  Howard 
Second  Street  -  Market  to  Bryant 
First  Street  -  Market  to  Bryant"" 


"Although  First  Street  is  not  within  the  one-kilometer  square  area,  traffic 
volume  estimates  used  in  the  air  quality  analysis  include  the  pertinent 
segments  of  all  east/west  links  from  First  Street  to  Fifth  Street  (that  is, 
including  the  segment  from  the  eastern  boundary  of  the  square  to  Second 
Street  for  each  major  east-west  Street). 
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Emission  Rate  Corrections 

Per-car  emission  rates  used  in  the  BAAPCD  guidelines  (as  initially 
applied  in  this  EIR),  and  in  the  Systems  Applications,  Inc.  (SAI)  report 
that  served  as  input  for  CO  box  model  and  smog  discussions,  were  based 
on  Compilation  of  Air  Pollutant  Emission  Factors,   2nd  Ed.,  March  1975, 
EPA/OAP  Publication  AP-42,  Research  Triangle  Park,  North  Carolina,  as 
revised  by  the  data  of  Supplement  5  (December  1975)  thereto.  Subsequent 
EPA  studies  have  shown  that  catalytic  converters,  whose  function  was  to 
oxidize  (burn)  unburned  hydrocarbons  and  CO  to  form  harmless  carbon 
dioxide  (CO-),  have  been  deteriorating  faster  than  expected.  Supplement 
8  to  AP-42  reports  the  expected  increases  in  per-car  emissions  of  CO  and 
hydrocarbons.    ARB/ABAG  have  converted  these  to  correction  factors  for 
the  entire  California  motor-vehicle  "inventory"  for  1985  and  2000  and  have 
made   similar  corrections   for  recently  mandated  improvements  in  NO 
emission  control.     Because  of  late  availability  of  this  information,  tl^e 
changes  were  not  incorporated  in  the  initial  calculated  concentrations  for 
this  EIR  (for  example,  in  the  Systems  Application,  Inc.  (SAI)  input  report 
Analysis  of  the  Impact  on  Ambient  Oxidant  and  Carbon  Monoxide  of 
Emissions  from  the  Proposed  Yerba  Buena  Center,     September,  1977). 
However,  all  numerical  results  in  the  text  of  this  EIR,  including  revisions 
to  the  SAI  results,  reflect  the  Supplement  8  and  the  NO    control  changes. 


Stationary  Sources 


APPENDIX  G,  TABLE  G-9 
STATIONARY  SOURCE  EMISSIONS 


Stationary  Source  Emissions,  Generalized  Land  Use  Categories. 

Residential:     Hotel  Rooms 

Market  Housing 
Elderly  Housing 
Family  Housing 

Commercial:      Retail  Commercial 

Commercial  Entertainment 

Office:  Office 

Community  Service 
Downtown  Support  Service 

Light  Industry:  No  Breakdown 

Convention  Center:      No  Breakdown  Needed 

Recreation/Entertainment  Park:     No  fuel-combustion  emissions  —  all  electric 

(Modeled  after  Tivoli  Gardens). 
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Addition  of  Background  Concentrations 

It  is  recognized  that  a  background  concentration  should  be  added  to 
each  computed  concentration  in  the  tables  of  Section  VI.  G.     This  is 
because  additional  pollutants  would  be  entering  the  one-kilometer  square 
from  upwind  sources.     The  analysis  is  complicated  because  at  the  same 
time   some   of  the   YBC-generated  pollutants  are  leaving  the  square. 
According   to   the   1975   BAAPCD  Guidelines,   "Except  in  the  case  of 
suspended  particulate,  it  is  not  unreasonable  to  assume  that  the  bulk  of 
the  local  background  for  primary  contaminants,  especially  carbon  monoxide, 
is  due  to  emissions  in  the  immediate  vicinity  of  the  source.    In  the  case  of 
particulate,  a  conservative  estimate  of  35  micrograms  per  cubic  meter  may 
be  made  for  background  from  sources  outside  the  local  one-kilometer 
square . " 

A  complete  analysis  incorporating  background  contributions  would 
require  the  addition  of  a  contribution  from  each  upwind  square  (the 
more-distant  squares  adding  less  and  less).    For  discussion  purposes, 
upwind  squares  are  given  the  same  orientation  as  the  YBC  Square.  The 
BAAPCD  monitoring  station  at  939  Ellis  St.,   the  location  for  the  San 
Francisco  base-year  projections,   is  in  the  one-kilometer  square  whose 
southeast  corner  is  the  northwest  corner  of  the  YBC  square;  that  is,  the 
two  squares  are  diagonally  offset,  sharing  a  corner  but  not  an  edge. 
Thus,  the  contribution  from  the  BAAPCD  square  to  the  YBC  square  would 
be  less  than  that  from  the  adjacent  squares  (edge  sharers)  and  would, 
even  if  the  two  squares  shared  an  edge,  probably  be  less  than  20%  of  the 
BAAPCD   square's   measured   concentration.     Therefore,   base-year  San 
Francisco  concentrations  were  not  added  to  YBC-square  mobile  and 
stationary  concentrations,  since  this  procedure  would  in  effect  be  "double 
counting,"   yielding   inflated   concentrations.     Justification  for  these 
statements  is  as  follows:     Standards  would  be  exceeded  in  most  cases 
(pollutants,    averaging    times,    years,    alternatives)    if  base-year 
(BAAPCD-station)    concentrations    were    added    to  YBC-generated 
concentrations.    Such  extensive  violations  are  not  occurring  now  and  would 
not  be  exected  in  future  years. 

One  rule  of  thumb  for  a  (citywide)  background  level  to  be  added  to  a 
locally  generated  concentration  exists ;/2/  background  (for  CO,  as  an 
example)  within  an  area  along  North  Van  Ness  Ave.  (in  the  vicinity  of  the 
BAAPCD  monitoring  station)  was  taken  to  be  about  27%  of  the  locally 
generated  concentration.     It  seems  reasonable  to  apply  such  a  factor  for 
YBC,  as  both  locations  have  urban  areas  upwind  of  them. 

Local  Variability  of  CO  Concentrations 

Estimates  of  local  variability  of  CO  concentrations  near  urban  streets 
have  been  presented  by  Ludwig  and  Kealoha./3/    Figure  G-2,  reprinted  by 
them  from  Georgii,  et  al./4/,  shows  that  surface  CO  concentrations  in  an 
urban  canyon  may  typically  differ  by  100%  from  one  side  of  the  street  to 
the  other.    Figure  G-3,  reprinted  by  them  from  Johnson, /5/  shows  greater 
side-to-side  differences  from  dye  tracer  experiments.     Note  that  both  of 
these  figures  are  based  on  measurements  elsewhere  than  YBC. 
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YBC  streetside  CO  variations  may  be  expected  to  be  similar  to  the 
conditions  described  above,  when  final  construction  of  buildings  (any 
alternative)  would  be  completed  in  1988.     In  SAI's  judgment,  it  is 
meaningless  to  predict  absolute  values  of  CO  concentrations  in  an 
urban-canyon  situation. 


Photochemical  Oxidant  Formation  Analysis 

The  following  descriptive  material  is  abstracted  from  the  SAI 
report/6/  prepared  for  this  EIR,  with  minor  editorial  changes.  The 
National  Ambient  Air  Quality  Standard  (NAAQS)  for  oxidant  is  a  regional 
standard;  namely,  the  oxidant  concentration  shall  not  exceed  0.08  parts 
per  million  (ppm)  for  one  hour  anywhere  in  a  control  region  more  than 
once  per  year.     The  standard  is  not  designed  for  application  to  point 
sources  because  atmospheric  oxidants  (primarily,  and  hereinafter,  "ozone" 
are  not  emitted  directly:     ozone  is  formed  primarily  by  atmospheric 
reactions  involving  sunlight,  hydrocarbons  (HC),  and  nitrogen  oxides 
(NO  ).    The  emissions  that  are  the  most  significant  precursors  of  ozone 
are  TIC  and  nitric  oxide  (NO)  (emissions  contain  on  the  order  of  10%  of 
nitrogen  dioxide  (NO?)).     Motor  vehicle  exhaust  is  the  most  important 
source  of  these  precursors  in  the  Bay  Area,  accounting  for  roughly 
three-fifths  of  all  NO  and  one-half  of  all  HC.    Motor  vehicle  exhaust  is 
currently  the  largest  source  of  emissions  at  the  YBC  site. 

The  basic  elements  of  the  current  understanding  of  photochemical 
ozone  formation  are  discussed  in  the  following.    The  chemistry  of  the 
nitrogen  oxides  is  important  in  understanding  the  relationship  between 
calculated  concentrations  of  NO    and  standards  for  NO~,  as  well  as  the 
smog-formation   process.     Similarly,   the  chemistry  of  nC  and  NO 
demonstrates  why  smog  formation  is  not  proportional  to  either  HC  or  NO 
production . 

o      Various  mechanisms  oxidize  NO  to  NO~.     A  major  mechanism 
involves  the  breakdown  of  HC  in  sunlight  to  form  compounds 
that  react  with  NO. 

o       NO~  is  photolyzed  by  sunlight  to  form  ozone  (0~)  and  NO.  In 
reverse  reaction,  NO  can  react  with  O-  to  form  NO2  and  O2. 
Thus,  the  higher  the  ratio  of  N02  to  "NO,  the  greater  the  net 
ozone  production. 

0       By  converting  NO  to  N02  without  using  up  ozone,  HC  greatly 
increases  the  net  production  of  ozone. 

These  reactions  are  such  that  peak  ozone  concentrations  usually  occur 
several  hours  after  the  HC  and  NO    are  emitted.    By  that  time,  the 
pollutants  may  have  been  carried  tens  of  miles  by  the  wind  and  mixed  by 
atmospheric  turbulence  with  gases  from  many  other  sources. 


Ill 


FIGURE  G-2  THE  VERTICAL  DISTRIBUTION  OF  CO  CONCENTRATION  IN  A 
STREET  CANYON  WITH  TRAFFIC  VOLUME  OF  1500  VEHICLES 
PER  HOUR 
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(a)    Distributions  for  runs  with  cross- 
roadway  winds  from  the  west  (note 
plotting  error— points  at  5  m 
west  should  be  at  15  m  west) 
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(b)    Distributions  for  runs  with  very 
light  winds  from  the  southwest 
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(c)    Distributions  for  runs  with  winds 
from  the  southeast  sector 
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(d)    Distributions  for  runs  with  very 
light  winds  from' the  east 


Source:    Johnson  (1974). 


FIGORE  G-3    MEASURED  TRACER  CONCENTRATION  DISTRIBUTIONS 
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In  ozone  formation  the  proportions  of  HC  and  NO  are  important.  HC 
in  excess  of  that  required  to  oxidize  the  NO  present  contributes  little  to 
producing  ozone.     Similarly,  NO  beyond  the  amount  that  can  be  oxidized 
by  the  available  HC  will  disperse  to  low  concentrations  before  it  is  oxidized 
to  N02  and  can  produce  ozone.    A  sufficient  excess  of  either  precursor 
can  lead  to  reduced  ozone  concentrations.    Precursor  materials  that  do  not 
result  in  ozone  formation  while  the  air  mass  is  still  in  the  urban  region 
may  contribute  to  elevated  background  concentrations  at  later  times  in 
downwind  locations. 

Production  of  ozone  at  levels  that  cause  concern  depends  on  the 
presence  of  HC  and  NO     precursors  at  high  concentrations  in  bright 
sunlight  for  a  few  hours.    Since  "turbulent  eddies  are  generated  in  the 
atmosphere  by  surfaces  heated  by  sunlight,  intense  sunlight  tends  to 
promote  mixing,  dilution,  and  dispersion  of  pollutants.    Thus,  during  the 
course  of  a  day  the  conditions  that  favor  ozone  production  may  be 
self-limiting. 

Denver,  Colorado  Land  Use  Sensitivity  Analysis.     The  conclusions  of 
the  SAI  Denver  study  (sensitivity  to  uncertainties  in  urban  growth),  as 
they  apply  to  YBC,  are  summarized  in  the  EIR  text.    The  basis  for  those 
conclusions  is  presented  here.    SAI  recently  completed  a  study  of  the  air 
quality  impacts  of  the  urban  development  anticipated  in  the  Denver 
metropolitan  region. /!/    Denver's  smog  (ozone)  levels  were  predicted  on 
the  basis  of  forecasts  of  urban  growth  patterns  supplied  by  local  agencies. 
The  results  had  uncertainties  because  of  uncertainties  in  input  data  as  well 
as  model  inadequacy.    These  uncertainties  were  determined  separately  by 
tests  of  the  sensitivity  of  results  to  variations  in  emissions  input  and 
comparison  of  the  results  with  observational  data.    It  is  the  sensitivity 
testing  that  applies  to  the  YBC  predictions. 

The  Denver  metropolitan  region  consists  of  a  central  city  and  a  ring 
of  suburbs.    The  region  has  a  population  of  about  1.3  million,  which  is 
projected  to  reach  2.35  million  by  the  year  2000.    As  might  be  expected, 
most  of  the  population  growth  is  anticipated  in  the  suburban  ring. 

To  test  the  sensitivity  of  ozone  forecasts  to  variations  in  growth 
patterns,  SAI  performed  model  simulations  of  ozone  formation  in  the  year 
2000  from  predicted  emissions  (the  "base  case")  and  also  from  several 
alternative  emission  patterns.    All  winds,  turbulence,  and  other  physical 
conditions  were  unchanged  in  these  simulations. 

Each  alternative  simulated  a  redistribution  of  population  in  which  the 
emissions  in  a  given  subregion  (30-75  sq.  mi.)  were  reduced  by  25%  and 
emissions  in  all  other  subregions  increased  proportionally  so  as  to  maintain 
the  same  total  emissions  in  the  region.  A  final  alternative  was  a  reduction 
in  the  emissions  in  the  City  of  Denver  with  a  similar  redistribution.  In 
this  case  the  emissions  were  reduced  17.5%,  which  made  them  equivalent  to 
1976  emissions  in  Denver.    Thus  eight  model  simulations  were  carried  out: 

1.      Base  case:     year  2000  emissions  (28  July  1976  meteorology  used 
in  calculating  ozone  concentrations). 

2-7    Emissions  in  Subregions  1-6  reduced  25%  each  (one  at  a  time, 
with  no  other  changes  in  each  simulation). 
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3.      Emissions  in  Denver  reduced  17.5%. 

Perturbations  (emission  reductions)  in  each  subregion  were  simulated 
separately  to  determine  whether  the  position  of  the  perturbation  relative  to 
the  wind  trajectory  through  downtown  Denver  affected  peak  ozone 
concentrations.     That  is,   did  it  matter  if  the  upwind,  downwind,  or 
off-path  emissions  were  changed? 

The  simulations  were  carried  out  with  SAI's  Denver  Model,  a 
photo-chemical   model   that   computes   the   concentrations   of  various 
pollutants,  including  ozone,  in  two-mile  by  two-mile  grid  squares  at  each 
hour  of  the  day,   given  hourly  values  of  emissions  and  meteorological 
variables . 

The  meteorology  chosen  for  the  sensitivity  study  was  that  of  28  July 
1976.     For  that  date  and  1976  emissions,  the  Denver  Model  predicted  a 
region-wide  maximum  one-hour-average  ozone  concentration  of  20  parts  per 
hundred  million  (pphm)  between  3  and  4  p.m.    For  the  emissions  inventory 
for  the  year  2000  and  the  same  meteorology  (Case  1),  the  Denver  Model 
predicted  a  maximum  one-hour-average  of  10  pphm  between  2  and  3  p.m. 
For  the  other  seven  sensitivity  runs  listed  above,  no  difference  was  found 
in  either  the  location,  time,  or  magnitude  of  this  maximum.    In  fact,  the 
differences   among   the   eight   runs   in   terms   of  predicted  ozone 
concentrations  were  confined  at  all  times  of  the  day  to  at  most  a  difference 
of  1  pphm  in  one  or  two  grid  squares. 

Concentration  differences   should  depend  on  the  location  of  the 
emissions  reduction  area  with  respect  to  the  region-wide  emissions  patterns 
for  any  given  mean  wind  direction.     The  maximum  changes  in  the 
sensitivity  study  of  the  Denver  Model  were  too  small,  however,  to  identify 
any  such  effect.    In  other  words,  all  seven  perturbations  of  the  base  case 
emissions  inventory  resulted  in  essentially  identical  predictions  for  ozone 
concentrations  in  the  Denver  region.    This  result  is  ascribed  to  the  time 
factor  in  ozone  production:    by  the  time  that  significant  amounts  of  ozone 
have  been  formed,  the  emissions  are  too  well  mixed  to  reflect  their  origins. 
Furthermore,  the  region-wide  emissions  were  not  changed  in  this  exercise 
and  in  spite  of  the  rather  drastic  imposition  of  growth  controls  that 
emissions  reductions  of  up  to  25%  would  imply,  no  more  than  7%  of  the  total 
regional  emissions  were  redistributed.    Thus,  it  is  apparent  that  these 
changes  in  the  spatial  distribution  of  emissions  have  no  effect  on  ozone 
concentrations.    From  this  one  may  infer  that  land  use  controls  that  would 
reduce  the  population  of  any  subregion  by  as  much  as  25%  without 
changing  the  regional  population  would  be  ineffective  in  terms  of  reducing 
ozone  concentrations. 

Each  of  the  alternative  cases  in  the  Denver  study  represents  changes 
in  emissions  equivalent  to  the  displacement  of  50,000  to  100,000  people  from 
an  area  of  30  to  75  sq.mi.    The  displacement  of  this  population  represents 
a  much  more  massive  perturbation  in  emissions  and  land  use  than  any  of 
the  various  plans  for  developing  YBC  or  even  a  go/no-go  decision  for 
YBC.    No  statistically  significant  effect  would  be  produced  in  ozone  air 
quality  in  Denver  by  such  perturbations;  it  seems  clear  that  the  much 
smaller  perturbation  in  YBC  could  not  produce  a  calculable  or  measurable 
change  in  ozone  concentrations  in  the  Bay  Area. 
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This  is  not  to  say  (ESA  judgment)  that  full  buildout  of  YBC  would 
not  increase  smog  levels  in  the  Bay  Area;   commute  trips  might  add 
emissions  that  are  not  now  occurring.    The  Denver  study  does  prove  that 
it  is  impossible  to  calculate  the  smog-forming  impacts  of  YBC,  with  respect 
to  "where"  and  "how  much." 

Comparison  of  YBC  Emissions  with  Those  of  the  Remainder  of  the  Bay 
Area  (second  SAI  sensitivity  technique  referred  to  in  EIR  text).  YBC 
occupies  approximately  one-third  of  the  1-km  square  (0.4  sq.mi.--250 
acre)  analysis  area.     Peak  Bay  Area  ozone  concentrations  typically  occur 
in  mid  to  late  afternoon,   six  to  eight  hours  after  the  peak  emissions 
during  the  morning  rush  hour.     Peak  ozone  concentrations  on  days  with 
westerly  winds  occur  to  the  east  of  the  Oakland  hills  in  the  Livermore 
Valley,  which  is  about  60  to  70  km  (about  35  to  40  miles)  downwind.  On 
days   with   northerly   winds   blowing   down   the   bay  shoreline,  ozone 
concentrations  occur  at  comparable  distances  in  the  direction  of  San  Jose 
or   beyond.     A   typical   spreading  angle   for  a  pollutant  plume  (the 
3-dimensional  "envelope"  within  which  the  emissions  (and  their  reaction 
products)  from  one  source  exist  as  they  are  transported  and  dispersed  by 
the  winds),  given  San  Francisco  wind  speeds  and  sunny  conditions,  would 
be  on  the  order  of  15  degrees. /8/    At  a  distance  of  60  km  (about  35  miles) 
the  plume  width  would  be  about  15  km  (about  10  miles).    Thus  emissions 
within  a  15  km  (10  mile)  circle  around  YBC  would  be  partially  or  fully 
mixed  with  the  YBC  emissions  by  the  time  and  at  the  place  of  the  peak 
ozone  concentrations.    Assuming  that  the  emissions  in  the  15  km  (10  mile) 
circle  are  roughly  homogeneous,  the  ratio  of  YBC  emissions  to  total  mixed 
emissions  at  the  peak-concentration  locations  (Livermore  or  San  Jose  areas) 
would  be  less  than  about  0.2%.    Thus,  YBC  emissions  could  be  expected  to 
have  a  statistically  insignificant  effect  on  ozone  concentration  peaks  or 
patterns  downwind  of  the  site. 

LIRAQ  Verification  (Third  SAI  sensitivity  technique  referred  to  in 
EIR  text).    This  analysis  is  summarized  fully  in  the  EIR  text. 

SAI  Photochemical  Modeling  Exercise  for  YBC.       (Fourth  (major) 
sensitivity  technique  referred  to  in  EIR  text).     A  trajectory  model  was 
used  in  this  computer  simulation,  carried  out  as  part  of  this  EIR  effort. 
The  model  performs  the  same  photochemical  reaction  analysis  as  a  grid 
model  but  examines  only  those  grid  locations  along  the  trajectory  (wind 
"path")  of  the  reactive  pollutant  plume  passing  through  the  YBC  site.  For 
the    sensitivity    analysis,    YBC   site  mobile-source   emissions   at  full 
development  for  Alternative  A  (highest  emissions)  were  used,  as  were  the 
Base  Year  1988  emissions.    The  inputs  for  the  SAI  analysis  included  traffic 
data  provided  by  TJKM  for  the  YBC  area  (1-km  square). 

Analysis  of  ozone  formation  was  conducted  for  two  trajectories  passing 
through  downtown  San  Francisco  in  the  vicinity  of  the  YBC  site,  one 
traversing   the   Bay   and  proceeding  eastward  over  Oakland  and  into 
Livermore,  the  other  moving  southeastward  over  portions  of  the  Bay  and 
into  San  Jose.     It  was  therefore  necessary  to  estimate  emissions  along 
trajectories  from  YBC  down  the  shore  of  San  Francisco  Bay  to  San  Jose 
and  from  YBC  across  the  Oakland  hills  to  Livermore. 


1  16 


XIV.  APPENDIX  G,  CLIMATE  &  AIR  QUAL.  DEIR 


Traffic  volumes  and  speeds  for  the  years  1977,1980  and  1988  were 
those  used  in  the  body  of  the  EIR.     These  traffic  data  were  used  to 
estimate  the  hourly  vehicle  miles  traveled  (VMT)  within  the  1-km  square 
for  the  morning  peak  traffic  period  (6-9  a.m.)-     Because  automobile 
emissions  depend  on  vehicle  speed,  separate  VMT  estimates  were  made  for 
each  average  speed  of  vehicle  operation. 

Emission   factors   for  an   "average"   California  vehicle  at  various 
operating  speeds  were  estimated  using  a  modified  program,    written  to 
estimate  emission  factors  in  accordance  with  EPA  recommendations/9/,  and 
subject  to  the  assumptions  regarding  federal  motor  vehicle  regulations 
outlined  in  that  reference.     Delays  of  a  number  of  years  in  meeting  the 
original   deadlines  assumed  in  that  reference  (and  non-correction  for 
Supplement  8  changes)  would  cause  an  error  within  the  limits  of  accuracy 
of  this  sensitivity  analysis.  That  is,  the  conclusions  of  the  sensitivity 
analysis  are  unaffected  by  such  input  errors. 

The  distribution  by  class  of  vehicles  operating  in  San  Francisco  was 
assumed    to    be    76%    light    duty    gasoline    vehicles,    21.7%  light 
duty   gasoline  trucks,    1.6%  heavy   duty  gasoline  vehicles,   and  0.7% 
heavy    duty    diesel    vehicles.      The    distribution    of    light  duty 
vehicles  by  model  year  was  derived  from  data  provided  by  BAAPCD./10/ 
The  annual  distance  traveled  for  each  model  year  was  assumed  to  be  the 
same  as  the  national  average. /9/    All  vehicle  age  distributions  and  annual 
vehicle  mileage  distributions  for  heavy  duty  vehicles  were  assumed  to  be 
the  same  as  the  national  average. /9/    NO    emissions  were  assumed  to  be 
95%  NO  and  5%  N02_  x 

The  data  on  average  emissions  were  combined  with  the  data  on 
average  speeds  on  various  streets  and  the  data  on  morning  peak  hourly 
VMT  to  obtain  the  hourly  emissions  of  pollutants  in  the  morning  rush 
hour. 

For  the  trajectory  model  analysis,  emissions  of  NO    and  hydrocarbons 
from  ground  sources  on  the  trajectories  of  interest  were  calculated  from 
contour  plots   of  the  rates  of  emission  of  these  pollutants . /II/  The 
meteorology  assumed  for  the  analysis  is  presented  in  the  SAI  report. /6/ 

Because  the  photochemical  modeling  study  was  intended  to  examine  the 
sensitivity  of  Bay  Area  ozone  patterns  to  YBC  emissions,  rather  than  to 
predict  absolute  concentrations,  the  use  of  SAI's  full  scale  grid  model  was 
not  deemed  appropriate.     The  trajectory  model  used  includes  the  same 
photo-chemical  reaction  computation  package  as  the  grid  model  but  does  not 
carry  out  the  computations  for  all  grid  locations.    Only  grid  locations 
along  the  trajectory  (wind  "path")  passing  through  the  YBC  site  are 
considered. 

The  model  was  applied  to  two  trajectories:     one  on  a  straight-line 
path  from  YBC  to  Livermore,  the  other  on  a  straight-line  path  to  San 
Jose.     A  portion  of  the  YBC- San  Jose  trajectory  is  over  the  Bay,  where 
emissions  are  very  low.    Thus  a  larger  fraction  of  the  pollution  arriving  at 
San  Jose  via  this  trajectory  would  come  from  YBC  than  would  be  the  case 
for  a  trajectory  that  followed  the  Bay  shore.    Three  computer  runs  were 
made  for  each  trajectory.  The  first  run  was  made  with  the  Alternative  A 
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1988  emissions  from  YBC  and  with  emissions  at  every  other  grid  point  on 
the   trajectory   set   to   the   corresponding  regional  emissions  in  1977, 
corrected  for  continuing  implementation  of  automobile  emission  controls. 
(Regional  geographical  emissions  forecasts  for  1980  and  1988  were  not 
available.)    In  the  second  run,  the  emissions  at  the  grid  point  corres- 
ponding to  the  YBC  site  were  reduced  by  an  amount  equal  to  the  maximum 
difference  in  emissions  between  any  of  the  alternatives  in  1988  and  Base 
Year  1988  (in  fact,  by  the  1988  Alternative  A  increments).      The  objective 
of  the  second  run  was  to  determine  whether  a  calculable  change  in 
oxidant/ozone  concentrations  at  Livermore  or  San  Jose  would  result  from 
the  maximum  change  in  pollutant  emissions  at  the  YBC  site  that  could 
occur  because  of  development  according  to  one  of  the  alternatives.  A 
third    run   was   then  made   in   which   emissions   at  the   grid  point 
corresponding  to  the  YBC  site  were  reduced  by  twice  the  reduction  of  the 
second  run.    The  objective  of  the  third  run  was  to  assess  the  impact  on 
the  results  of  any  errors  in  emissions  estimates. 

The  results  of  the  first  run  for  each  trajectory  are  presented  in 
Figures  G-4  through  G-7  (computer  printouts).    Figure  G-4  presents  the 
predicted  concentration  of  NO2,  plotted  versus  the  time  from  the  start  of 
the   simulation,   for  the  San  Francisco  to  Livermore  trajectory.  The 
concentrations  are  those  at  the  points  on   the  trajectory  that  the 
YBC-originating  parcel  would  reach  at  the  indicated  times.    Since  all 
simulations  were  begun  at  0500,  the  time  corresponding  to  any  point  on  the 
curve  may  be  obtained  by  adding  0500  hours  to  the  time  from  the  start  of 
the  simulation.    Thus  Figure  G-4  indicates  that  the  simulation  ended  at 
approximately  1900  hours  and  the  concentration  of         (at  Livermore)  was 
then    roughly   0.065   ppm.     Figure   G-5,    page  121,   presents  the 
corresponding  curve  for  Livermore-trajectory  ozone  (O-)  concentrations, 
and  Figures  G-6  and  G-7,  pages  123  and  125,  are  the  curves  for  the  San 
Francisco  to  San  Jose  trajectory.    These  figures  indicate  that  the  model 
predicts  an  ozone  concentration  of  about  0.125  ppm  in  the  vicinity  of 
Livermore  and  about  0.095  ppm  in  the  vicinity  of  San  Jose  for  the 
conditions  under  which  the  simulation  was  carried  out.    The  corresponding 
concentrations  of  NO~  are  about  0.065  ppm  at  Livermore  and  0.075  ppm  at 
San  Jose.    The  NO~  concentration  in  the  trajectory  passing  over  San  Jose 
has  a  distinct  rise  as  the  air  parcel  approaches  the  city,  corresponding  to 
increased  NO    emissions  there  (see  Figure  G-6,  page  123).    The  reaction  of 
the  emitted  with  ozone  results  in  a  somewhat  depleted  ozone 

concentration  in  the  vicinity  of  San  Jose,  which  is  shown  in  Figure  G-7, 
page  125). 

For  purposes  of  comparison,  the  concentrations  predicted  at  Livermore 
and  San  Jose  are  shown  in  Table  G-10,  page  127.    The  table  shows  that  a 
"YBC-size"  reduction  in  the  emissions  reduces  ozone  and  nitrogen  dioxide 
concentrations  by  no  more  than  one  part  per  billion  (ppb).    One  ppb  is 
below  the  expected  accuracy  limits  of  the  computation.    The  data  indicate 
that  downwind  ozone  and  nitrogen  dioxide  concentrations  would  not  be 
sensitive  to  the  changes  in  the  emissions  at  the  YBC  site  which  may  be 
brought  about  by  the  four  alternatives. 
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XIV.  APPENDIX  G,  CLIMATE  &  AIR  QUAL.  DEIR 


APPENDIX  G,  TABLE  G-10 


TRAJECTORY  MODEL  PREDICTIONS  OF  OZONE  AND  NITROGEN  DIOXIDE  CONCENTRATIONS 


Concentration  (ppm) 


Livermore  (San  Francisco 
to  Livermore  Trajectory) 


San  Jose  (San  Francisco 
to  San  Jose  Trajectory) 


Simulated  Emissions 


Ozone 


Nitrogen  Dioxide 


Ozone 


Nitrogen  Dioxide 


1988  Base  Year 


0.124 


0.063 


0.094 


0.078 


Emissions  at  YBC  grid 
reduced  by  difference 
between  YBC  emissions 
under  Alt.  A  in  1988 
and  "Base  Year"  1988 

emissions  0.123  0.062  0.094  0.078 

Emissions  at  YBC  grid 
reduced  by  twice  the 
above  difference  (for 
further  sensitivity 
check,  including  check 
of  effect  of  errors  in 

emissions)  0.123  0.063*  0.093  0.077 


'fThe  rise  here  is  a  result  of  the  complicated  chemistry  of  oxidant  formation. 
Sometimes  an  increase  in  source  emissions  of  one  or  the  other  primary  ingredient 
(hydrocarbons  or  nitrogen  oxides)  can  lead  to  a  reduction  in  oxidant  (ozone)  or  NO^ 
level  at  a  particular  downwind  point.     These  concentrations  are  based  on  the 
"Supplement  5"  data.     Changing  the  input  emission  values  to  "Supplement  8"  and 
revised  ARB  NO    values  would  change  the  table  entries,  but  would  have  no 
effect  on  the  conclusion  about  statistical  insignificance  of  differences  among  these 
cases  (SAI  judgment). 
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Vertical  Variations  in  Pollutant  Concentrations 

If  an  attempt  is  made  to  provide  clean  ventilation  air  to  a  building, 
(as  opposed  to  a  recirculating  ventilation  system),  it  may  seem  that  the 
obvious  source  of  the  freshest  air  is  the  roof  of  the  building.     A  1972 
General   Electric   study/12/  cited  in  the  SAI  report  showed  pollutant 
concentrations  decreasing  with  height  above  street  level  both  inside  and 
outside  buildings.     This  would  be  expected  with  ground  level  sources 
emitting  material  that  disperses  into  cleaner  upper  air.    However,  because 
of  the  high  incidence  of  shallow  mixing  layers  in  San  Francisco,  the 
expected  extent  of  reduction  in  pollutant  concentrations  with  height  may 
not  occur,  and  the  air  at  rooftop  levels  might  not  be  cleaner  than 
ventilation  air  drawn  from  lower  levels.    It  is  not  likely  that  rooftop  air 
would  contain  higher  concentrations  of  CO  than  street-level  air. 


Air  Pollution:    Effects  on  Environment,  Human  Health  and  Vegetation 

A  variety  of  health  effects  associated  with  air  pollutants  is  possible. 
The  most  frequently  observed  effect  involves  irritation  of  the  respiratory 
system.     Long-term  exposure  to  respiratory  irritants  can  increase  the 
chances  of  chronic  respiratory  diseases  such  as  chronic  bronchitis, 
pulmonary  emphysema  and  lung  cancer.    Pollutants  usually  identified  as 
contributors  to  respiratory  problems  include  ozone,    NO~,    SO  and 
particulates. 

Eye  irritation  is  a  second  widespread  effect  of  air  pollution:  ozone, 
NO~,  peroxyacetylnitrate  (PAN/5/)  and  other  oxidants  are  primarily 
responsible . 

When  absorbed  into  the  bloodstream,  CO,  ozone  and  NO    can  reduce 
the  oxygen-carrying  ability  of  hemoglobin;  CO  is  usually  responsible  for 
effects  in  this  regard.    When  released  in  unvented  spaces,  it  can  be  fatal. 

Respiratory  allergies  such  as  asthma  can  be  triggered  by  such 
contaminants  as  SO?  or  ozone.    Asthma-producing  aerosol  pollutants  may 
be  either  non-living  aerosols  (primarily  dusts  and  organic  particulates)  or 
viable  biological  aerosols  (pollen,  molds,  spores,  etc.)  all  of  which  can  be 
dispersed  by  excavation  during  construction  or  by  demolition. 

Studies  to  date  analyzing  air  pollution  and  health  effects  apply  to 
relatively  healthy,  young  to  middle-aged  adults  performing  light  exercise. 
Other   groups--such   as   children,    older   adults,   pulmonary  disease 
patients,  or  workers  performing  heavy  exercise--may  be  at  risk  at  lower 
pollutant  levels. 
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APPENDIX  G,  TABLE  G-ll 

ENVIRONMENTAL  AND  HEALTH  EFFECTS  AND  THRESHOLDS  OF  VARIOUS  POLLUTANTS 


CARBON  MONOXIDE 
15-50  ppm 
100  ppm 
300+  ppm 

NITROGEN  DIOXIDE 
0.5  ppm 

5  ppm  (10  min) 

2-10  ppm  (1-hr) 
0.6  -1.1  ppm 
25  ppm  (5  min) 
90  ppm  (30  min) 

SULFUR  DIOXIDE 
0.11-0.20  ppm 
(few  hours) 

0.30  ppm  (8  hours) 

1.6  ppm  (few 
minutes) 

PARTICULATES 

100  ug/m3 

150  ug/m3 

200  ug/m3 

300  ug/m3 

750  ug/m3 

OXIDANT  (OZONE) 
0.03  ppm  (4  hours) 

0.05  ppm 
0.10  ppm 

( instantaneous ) 
0.10  (  30  min) 


some  headaches,  plus  loss  of  judgment  and  vision 
increased  incidence  of  headaches 
collapse  and  death 


depression  in  plant  growth  (varies  with  type  of 
vegetation) 

Substantial  but  transient  increase  in  airway 
resistance 

acute  injury  to  vegetation 
Increased  respiratory  disease 
Pulmonary  discomfort 
Pulmonary  edema 


Accentuation  of  symptoms  in  persons  with 
chronic  respiratory  disease,  especially 
elderly  people 

Plant  injury  threshold;  trees  and  shrubs 
show  permanent  injury 
Bronchial  constriction 


sunlight  reduction 
visibility  reduction 


(with  more  than  250  ug/m  of  sulfur  dioxide) -- 
increased  illness  _ 

(with  more  than  630  ug/m  of  sulfur  dioxides- 
chronic  bronchitis 

(with  more  than  715  ug/m  of  sulfur  dioxide) — 
increase  in  death  rate. 


bronzing,  silvering,  glazing  on  lower  leaf  surfaces 
growth  suppression 
Irritation  of  nasal  passage 

Dryness  in  throat,  eye  irritation,  breathing 

difficulties,  emphysema 

Headaches 


SOURCE:     Stanford  Research  Institute,   1974,  Present  and  Prospective 
San  Francisco  Bay  Area  Air  Quality. 
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FOOTNOTES 

/l/  Continuing  the  convention  that  Market  St.  runs  east/west  rather  than 
its  true  northeast/southwest. 

/2/  San  Francisco  Planning  and  Urban  Renewal  Association  (SPUR),  1975, 
Impact  of  Intensive  High  Rise  Development  on  San  Francisco,  Summary  and 
Detailed  Findings. 

/3/  Ludwig,  F.  L.,  and  J.H.S.  Kealoha,  1975,  Selecting  Sites  for  Carbon 
Monoxide  Monitoring,  SRI  Project  3515,  Stanford  Research  Institute,  Menlo 
Park,  California. 

/4/  Georgii,  H.W.,  E.  Busch,  and  E.  Weber,  1967,  Investigation  of  the 
Temporal  and  Spatial  Distribution  of  the  Emmission  (sic)  Concentration  of 
Carbon  Monoxide  in  Frankfort/Main,     Report    No.    11,    Institute  for 
Meteorology  and  Geophysics  of  the  University  of  Frankfort/Main,  Germany. 

/5/  Johnson,  W.  B.,  1974,  Field  Study  of  Near-Roadway  Diffusion  Using  a 
Fluorescent  Dye  Tracer,    Symposium  on   Atmospheric  Diffusion  and  Air 
Pollution,   American  Meteorological  Society,   9-13  September  1974,  Santa 
Barbara,  California. 

/6/  Systems  Applications,  Inc.,  Analysis  of  the  Impact  on  Ambient  Oxidant 
and  Carbon  Monoxide  of  Emissions  from  the  Proposed  Yerba  Buena  Center, 
September,   1977  --  a  copy  is  on  file  with  the  office  of  Environmental 
Review  (Department  of  City  Planning). 

/!/  Anderson,  G.E.,  et  al.,  1977,  Air  Quality  in  the  Denver  Metropolitan 
Region,  1974-2000,    EPA-908/1-77-002 ,    Environmental   Protection  Agency 
Region  VIII,  Denver,  Colorado. 

/8/  Cramer,  H.E.,  H.V.  Geary,  and  J.F.  Bowers,  1975,  Diffusion-Model 
Calculations  of  Long-Term  and  Short-Term  Ground-Level  SO^ 
Concentrations  in  Allegheny  County,  Pennsylvania,  EPA-903/9-75-018, 
Environmental  Protection  Agency  Region  III,  Philadelphia,  Pennsylvania. 

/9/  Environmental  Protection  Agency  (EPA),  1975,  Supplement  No. 5  for 
Compilation  of  Air  Pollutant  Emission  Factors,    Research    Triangle  Park, 
North  Carolina. 

/10/  Kim,  M.  Traffic  Engineer,  Bay  Area  Air  Pollution  Control  District; 
telephone  communication,  August  9,  1977. 

/II/  Lawrence  Livermore  Laboratory  (LLL),  1974,  Development  of  an  Air 
Pollution  Model  for  the  San  Francisco  Bay  Area,  2nd  Semiannual  Report  to 
the    National   Science   Foundation   by  LLL,   University  of  California, 
Livermore,  California. 

/12/  General   Electric  Company,   1972,   Indoor/Outdoor  Carbon  Monoxide 
Pollution  Study,  final  report  to  the  Environmental  Protection  Agency  under 
Contract  CPA-70-77,  Philadelphia,  Pennsylvania. 


130 


XIV.  APPENDIX  H,  NOISE  DEIR 

APPENDIX  H:     NOISE  MEASUREMENTS  AND  IMPACT  CRITERIA 


1.         AMBIENT  NOISE  MEASUREMENT  SURVEY  (SETTING) 


Introduction 

From  8  June  to  8  August  1977,  measurements  were  made  by  the 
staff  of  Charles  M.  Salter,  P.E.,  in  the  Redevelopment  Area  to  provide 
data  on  the  existing  noise  environment.  Field  measurement  locations  were 
selected  to  provide  a  representative  sampling  of  the  area  with  particular 
emphasis  on  existing  and  prospective  housing  sites.    The  25  measurement 
locations  are  shown  in  Figure  18  (Section  V.H,  main  text,  page  173). 
These  site  locations  are  listed  in  Table  H-l. 

Throughout  the  measurement  period,  the  weather  was  typical  for 
San  Francisco  during  the  summer  months:    the  wind  varied  from  calm  to  15 
mph;  the  temperature  was  between  50    and  70  F,  and  the  sky  conditions 
ranged  from  clear  to  overcast  with  fog.    No  rain  occurred  during  the 
measurements  nor  were  any  temperature  inversions  noted.    The  acoustical 
effect  of  these  mild  weather  conditions  on  the  measurements  is  considered 
to  be  negligible  due  to  the  relatively  short  propagation  distances  between 
the  noise  sources  and  the  microphone. 

Data  Analysis 

The  data  were  analyzed  in  terms  of  L-.Q,  L^q,  Lqq  and  L 
(definitions  are  in  Section  V.H  main  text)  for  several  reasons,  is 
used  by  the  City  and  County  of  San  Francisco  to  evaluate  impact  caused 
by  increases  in  traffic  noise.    The  L^q,  or  average  sound  level,  is  used 
by  San  Francisco  to  assess  the  construction  noise  impact.    The  Lq0,  or 
background  noise  level,  is  used  by  the  City  and  County  of  San  Francisco 
for  determining  acoustical  impact  due  to  steady-state  noise  sources  such  as 
mechanical  equipment  on  and  in  buildings . /I/    The  L  (energy-averaged 
level)   is  the  basic  unit  of  measurement  for  determining  the  CNEL 
(Community  Noise  Equivalent  Level  (CNEL)  is  the  24-hour  average  level 
adjusted  to  an  equivalent  level  with  a  weighting  applied  to  account  for  the 
lower  tolerance  of  people  during    the  evening  and  nighttime  hours). 

The  tape-recorded  data  were  analyzed  with  a  real-time  analyzer 
coupled  to  a  programmable  calculator. /2/    The  calculator  automatically 
computed  the  noise  levels  listed  in  the  tables.    The  acoustical  calibration 
signal  on  the  tape  recording  was  used  to  adjust  the  analyzer  to  indicate 
the  correct  noise  level.     In  addition,  the  B&K  166/S.45  Environmental 
Noise  Classifier  was  used  to  analyze  tape-recorded  samples.    In  a  backup 
technique,  the  noise  descriptors  (such  as  L10,  L^q,  etc.)  were  calculated 
manually  from  the  statistical  data.    These  two  systems  are  both  suitable 
for  achieving  the  necessary  precision  in  analyzing  environmental  noise  data 
(+  0.5  dBA),  but  the  real-time  analyzer  has  the  advantage  of  minimizing 
human  error. 
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APPENDIX  H,  TABLE  H-l 

AMBIENT  NOISE  MEASUREMENT  POSITIONS-  IN  THE  REDEVELOPMENT  AREA 


Site  Description 

A  Hawthorne  between  Folsom  and  Howard  25'   from  center  line  of  street. 

B  Harrison  between  Hawthorne  and  Third  (in  parking  lot  across  from 

665  Harrison)  about  50'   from  near  lane 

C  East  corner  of  Harrison  and  Third  (in  parking  lot)  50'   from  near 

lane  of  each  street 

D  Harrison  (in  Metro  parking  lot  directly  across  from  735  Harrison) 

about  50'   from  near  lane 

E  Fourth  (in  U-Park  &  Lock)  directly  across  from  345  Fourth,  about  50' 

from  Fourth  and  Shipley  near  lanes 

F  South  side  of  Folsom  (U-Park  &  Lock)  between  Third  and  Fourth,  about 

50'   from  Folsom  near  lane 

G  Third  between  Howard  and  Folsom  about  50'   from  Third  near  lane 

H  North  side  of  Fourth  between  Folsom  and  Howard  50'   from  Fourth  near 

lane,  directly  across  from  250  Fourth 

I  East  corner  of  Howard  and  Third,  about  100'   from  near  lane  of  each 

street 

J  East  corner  of  Mission  and  Third  (in  Metro  parking  lot)  about  150' 

from  intersection  and  about  50'   from  Mission  near  lane 

K  North  corner  of  Fourth  and  Mission  (at  demolition  site; 

microphone  was  mounted  on  mound  above  street  level)  about  80'  from 
Mission  near  lane,   100'   from  Fourth  near  lane 

L  North  side  of  Fourth  about  120'  northwest  of  intersection  with  Howard, 

about  50'   from  Fourth  near  lane 

M  Off  Clementina  on  Gallagher  about  50'   from  center  of  Gallagher,  on 

housing  project's  lawn 

N  South  corner  of  Third  and  Folsom  (U-Park  &  Lock),   100'   from  near 

lane  of  each  street 


"See  Figure  18,  page  173  of  main  text. 
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APPENDIX  H,  TABLE  H-l  (continued) 


Site  Description 

0  South  side  of  Third  between  Mission  and  Howard,  about  50'   from  near 

lane  of  Third 

P  In  middle  of  block  bounded  by  Howard,  Folsom,  Third  and  Fourth 

(Metro  parking  lot) 

Q  In  middle  of  block  bounded  by  Mission,  Howard,  Third  and  Fourth 

(parking  lot) 

R  South  side  of  Market  between  Third  and  Fourth,   100'   from  near  lane 

of  Market 

S  On  Second  between  Folsom  and  Howard,  8'   from  near  lane  of  Second 

U  South  side  of  Mission  between  Third  and  New  Montgomery  at  curbside 

V  On  Clementina  west  of  Fourth  (near  Clementina  Towers)  at  curbside 

W  North  side  of  Mission,  between  Fourth  and  St.  Patrick's  Church,  at 

curbside 

X  On  Harrison,  between  Hawthorne  and  Third,  opposite  Golden  Gate 

Recording  Studios,  at  curbside 

Y  On  south  side  of  Howard  75'  west  of  Fourth  (at  TODCO  Housing 
site) ,  second  floor  outside 

Z  South  side  of  Howard  between  Third  and  Hawthorne 
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Noise  Measurements 

Measurements  were  taken  two  or  more  times  at  most  sites  during 
various  times  of  the  day  or  night  to  improve  statistical  validity  of  the 
data.     Construction  activity  precluded  measurements  at  a  few  sites  during 
some  time  periods.     The  data  were  measured  in  15-minute  samples  for 
spot-checking  levels  at  various  locations  and  to  accumulate  the  maximum 
number  of  valid  samples  within  the  available  time  schedule.    Tables  H-2, 
H-3  and  H-4  show  the  15-minute  measurements  between  8:00  a.m.  and 
12:00  noon,  between  12:00  noon  and  6:00  p.m.,  and  between  6:00  p.m. 
and  10:00  p.m.,  respectively. 

Twenty-four-hour  and  48-hour  measurements  also  were  taken  to 
comply   with   HUD   and   California   noise   assessment  standards.  The 
measured  data  at  Sites  U,  V,  W,  X,  Y  and  Z  are  displayed  in  Tables  H-5 
through  H-12,   pages  138  to  142,  respectively.     Some  of  the  data  were 
analyzed  in  three-hour  increments  since  hour-to-hour  data  variations  were 
found  to  be  statistically  meaningless.     The  data  recorded  from  7:00  p.m. 
to  10:00  p.m.  were  segregated  to  facilitate  the  CNEL  computation  (results 
shown  in  the  same  tables). 

The  15-minute  samples  were  obtained  with  a  Bruel  &  Kjaer  (B&K) 
Model  166/S.45  Environmental  Noise  Classifier. /3/    A  B&K  2219  Sound  Level 
Meter  was  used  to  verify  that  the  B&K  166/S.45  was  operating  properly. 
The  amplified  A-weighted/4/  signal  from  this  sound  level  meter  was  fed 
into  the  B&K  166/S.45  (rather  than  a  direct  microphone  input  into  the  B&K 
166/S.45);    this   took  advantage  of  the  dynamic  range  and  accurate 
weighting  network  available  from  the  sound  level  meter. 

Twenty-four-hour  measurements  were  taken  with  a  microsampling 
system  consisting  of  the  following  instruments:    Bruel  &  Kjaer  (B&K)  4230 
Calibrator;  B&K  2219  Sound  Level  Meter  with  AC  output;  Uher  CR134  Tape 
Recorder;  Microsampling  Timer;  Control  cables  and  external  battery.  This 
equipment  was  mounted  in  a  metal  box  approximately  12'  above  the  ground 
on  utility  and  Muni  Railway  poles,  to  protect  it  from  theft  or  vandalism. 
This  microsampling  process  has  proven  to  be  accurate  both  experimentally 
and  in  community  noise  applications. 

During  the  recording  process,  the  amplified  microphone  signal  was 
periodically  monitored  by  the  operator  with  a  headset.     This  precaution 
insured  that  extraneous  signals  (electrical  noise,  hum,  static,  etc.)  were 
not  interfering  with  the  recording  of  environmental  acoustical  data. 
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XIV.  APPENDIX  H,  NOISE  DEIR 


APPENDIX  H,  TABLE  H-2 

MEASURED  NOISE  LEVELS  IN  THE  REDEVELOPMENT  AREA 
15-MINUTE  MEASUREMENTS  BETWEEN  8:00  AM  AND  12:00  NOON 


ucl  i—  cr 

T 

L10 

T 

L50 

T, 

L90 

T 

±J 

e 

A 

7/13/77 

W 

11 : 10  AM 

74 

69 

62 . 5 

70 

1/19/11 

Tu 

8:34  AM 

71 

64.5 

61 

66 

B 

7/13/77 

/    /      J-         /      /  / 

W 

11 : 40  AM 

6S 

60 . 5 

S8 

62 

7/18/77 

M 

10:32  AM 

65 

61 

59 

63 

C 

7/18/77 

M 

10:51  AM 

72 

68.5 

65.5 

69 

7/19/77 

Tu 

9:20  AM 

72 

68.5 

66 

68 

D 

7/20/77 

W 

9:26  AM 

64 

61 

60 

61 

E 

7 /20/77 

W 

9 -53  AM 

68 

60 

57 

64 

F 

7/18/77 

M 

11:34  AM 

64 

59.5 

57 

63 

G 

7/18/77 

M 

10:13  AM 

67 

63 

60 

63 

7/20/77 

W 

10-20  AM 

66 

60 

56 

62 

H 

7/18/77 

M 

9 : 48  AM 

66 

61 

57 

63 

I 

7/19/77 

Tu 

10-56  AM 

64 

59 . 5 

59 

60 

8/03/77 

W 

8:56  AM 

64 

59 

58 

61 

j 

7/14/77 

Th 

8-19  AM 

71 

67 

63 

68 

7/19/77 

Tu 

11:12  AM 

65 

61 

58 

62 

K 

7/14/77 

Th 

8:53  AM 

66 

61 

59 

63 

7/19/77 

Tu 

11:37  AM 

67.5 

61 

59 

65 

L 

7/14/77 

Th 

9:39  AM 

66 

60 

55 

62 

M 

7/14/77 

Th 

10:20  AM 

66.5 

61 

56.5 

62 

N 

7/14/77 

Th 

10:52  AM 

62.5 

59 

56 

59 

P 

7/20/77 

W 

10:48  AM 

58 

55 

54 

56 

8/03/77 

W 

9:37  AM 

59 

56 

52.5 

57 

Q 

7/20/77 

w 

11:17  AM 

58 

55 

54 

55 

*Start  of  measurement 

NOTE:     Sound  levels  in  dBA.     Definitions  appear  in  the  text  (Section 

V-H,  page  171).  No  measurement  at  site  "0"  because  of  construction 
activities . 
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XIV.  APPENDIX  H,  NOISE  DEIR 


APPENDIX  H,  TABLE  H-3 

MEASURED  NOISE  LEVELS  IN  THE  REDEVELOPMENT  AREA 

15 -MINUTE  MEASUREMENTS  BETWEEN  12:00  NOON  AND  6:00  PM 


Site 

Date 

Time 

Lio 

L50 

L90 

L 

eq 

B 

7/21/77 

Th 

1:29 

PM 

64 

62 

59 

62 

8/02/77 

Tu 

5 : 24 

PM 

64 

59 

56.5 

63 

C 

7/21/77 

Th 

1:56 

PM 

72 

69 

67 

67 

D 

7/13/77 

W 

1:00 

PM 

66.5 

62 

59.5 

63 

E 

7/13/77 

W 

1:40 

PM 

69 

62.5 

58 

66 

8/02/77 

Tu 

4:54 

PM 

68 

64 

58 

66 

F 

7/13/77 

W 

2:24 

PM 

64 

59 

56.5 

62 

G 

7/13/77 

W 

2:56 

PM 

64 

60 

57.5 

60 

H 

7/13/77 

W 

4:40 

PM 

67.5 

64 

61 

64 

I 

7/13/77 

W 

5:25 

PM 

69 

65 

62.5 

66 

7/18/77 

M 

12: 10 

PM 

63 

60.5 

59 

60 

J 

7/18/77 

M 

1:07 

PM 

70.5 

66 

63 

67 

K 

7/18/77 

M 

1:37 

PM 

66 

61 

57 

63 

8/02/77 

Tu 

4:21 

PM 

65 

59 

55.5 

61 

L 

7/18/77 

M 

2:02 

PM 

64 

61 

58.5 

61 

M 

7/18/77 

M 

2:27 

PM 

67.5 

61 

56 

65 

XT 
N 

8/03/77 

W 

3:26 

PM 

63 

by 

5  / 

O  1 

U 

7/18/77 

M 

2:57 

PM 

63 

AO 

oU 

t;  Q 

JO 

OU 

P 

8/02/77 

Tu 

1:55 

PM 

59.5 

56.5 

55 

58 

Q 

8/02/77 

Tu 

2:31 

PM 

60.5 

57 

55.5 

59 

R 

8/02/77 

Tu 

3:44 

PM 

63.5 

59.5 

56.5 

61 

S 

8/02/77 

Tu 

3:02 

PM 

72.5 

65 

60.5 

69 

NOTE: 

Sound  levels 

in  dBA 

No  measurements 

at  Site 

A  because 

of  construction  activities. 
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XIV.  APPENDIX  H,  NOISE  DEIR 


APPENDIX  H,  TABLE  H-4 

MEASURED  NOISE  LEVELS  IN  THE  REDEVELOPMENT  AREA 
15-MINUTE  MEASUREMENTS  BETWEEN  6:00  PM  AND  10:00  PM 


x  J-  ill  cn 

T 

L10 

L50 

L90 

L 

eq 

A 

7/14/77  Th 

8:40  PM 

64 

59 

56 

62 

B 

7/19/77  Tu 

6:44  PM 

65 

61 

60 

62 

C 

7/19/77  Tu 

7:06  PM 

72.5 

69 

66 

69 

D 

7/14/77  Th 

6:37  PM 

66 

61.5 

60 

63 

E 

7/14/77  Th 

7:02  PM 

71.5 

62 

57.5 

64 

F 

7/19/77  Tu 

7:29  PM 

63 

59 

56.5 

59 

G 

7/14/77  Th 

8:13  PM 

66 

60 

58 

62 

H 

7/14/77  Th 

7:52  PM 

65.5 

68.5 

57.5 

61 

I 

7/19/77  Tu 

7:49  PM 

67.5 

61 

58 

63 

J 

7/19/77  Tu 

8:14  PM 

66 

61 

57 

62 

K 

7/19/77  Tu 

8:34  PM 

61 

56 

53.5 

57 

L 

7/19/77  Tu 

8:58  PM 

63.5 

58 

55 

59 

M 

7/14/77  Th 

7:28  PM 

59.5 

55 

54 

56 

N 

8/02/77  Tu 

8:33  PM 

61 

57 

54 

59 

0 

8/02/77  Tu 

9:07  PM 

62 

57 

55.5 

59 

P 

8/02/77  Tu 

6:59  PM 

59 

56 

55 

58 

Q 

8/02/77  Tu 

7:24  PM 

58 

53 

53 

56 

R 

8/02/77  Tu 

7:53  PM 

62 

57 

56 

60 

S 

8/02/77  Tu 

8:14  PM 

79 

69 

64 

75 

NOTE: 

Sound  levels 

in  dBA 

137 


XIV.  APPENDIX  H.  NOISE  DEIR 


APPENDIX  H,  TABLE  H-5 

MEASURED  NOISE  LEVELS  AT  SITE  U  ON  MISSION  BETWEEN 
THIRD  AND  NEW  MONTGOMERY  STS . ,  3-4  AUGUST  1977 


Period 

L10 

L33 

L50 

L90 

L 

eq 

12:30-1:00  PM  Wed. 

75 

72- 

70 

65.5 

72 

1:00-4:00 

75 

72 

70.5 

67.5 

71.5 

4:00-7:00 

76 

73 

72 

67 

74 

7:00-10:00 

73 

69 

67 

60 

69 

10:00-1:00  AM  Thur. 

72 

68 

66 

61 

69 

1:00-4:00 

70 

66 

63 

57 

67 

4:00-7:00 

68 

62 

59 

54 

65 

7:00-10:00 

75.5 

71 

70 

63.5 

71.5 

10:00-12:30  PM 

76 

72.5 

71 

67 

72 

L33(24-hour) 

69 

CNEL 


75 


NOTE:     Sound  levels  in  dBA 


APPENDIX  H,  TABLE  H-6 

MEASURED  NOISE  LEVELS  AT  SITE  W  ON  MISSION  BETWEEN 
FOURTH  ST.  AND  ST.  PATRICK'S  CHURCH,  2-3  AUGUST  1977 


Period 


'10 


J33 


'50 


J90 


eq 


1:00-4:00  PM  Tues .  74 

4:00-7:00  77 

7:00-10:00  71 

10:00-1:00  AM  Wed.  69 

1:00-4:00  64 

4:00-7:00  65 

7:00-10:00  73 

10:00-1:00  PM  74 


70 
72 
66 
63 
58 
59 
69 
70 


68 
70 
63 
62 
56 
55 
67 
68 


64 
65 
59 
56 
50 
49 
62 
63 


70 
71 
66 
64 
59 
60 
69 
69 


L33(24-hour) 
CNEL 


68 
71 


NOTE:     Sound  levels  in  dBA. 
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XIV.  APPENDIX  H,  NOISE  DEIR 


APPENDIX  H,  TABLE  H-7 

MEASURED  NOISE  LEVELS  AT  SITE  V  ON  CLEMENTINA  BETWEEN 
FOURTH  AND  GALLAGHER  STS. ,  4-5  AUGUST  1977 


Period 


'10 


J33 


J50 


J90 


eq 


1:00-4:00  PM  Thur.  74 

4:00-7:00  69 

7:00-10:00  65 

10:00-1:00  AM  Fri.  61 

1:00-4:00  62 

4:00-7:00  63 

7:00-10:00  70 

10:00-1:00  PM  72 


67 
64 
61 
58 
55 
56 
63 
64 


65 
62 
59 
56 
53 
54 
61 
62 


60 
59 
56 
54 
50 
50 
57 
59 


68 
65 
60 
58 
58 
58 
67 
66 


L33 (24-hour) 
CNEL 


62 
67 


NOTE:     Sound  levels  in  dBA 


APPENDIX  H,  TABLE  H-8 

MEASURED  NOISE  LEVELS  AT  SITE  X  ON  HARRISON  BETWEEN  HAWTHORNE  AND  THIRD  STS 
26-27  JULY  1977 


Period 


'10 


J33 


J50 


J90 


eq 


5:30-7:00  PM  Tues .  71 

7:00-10:00  69 

10:00-11:00  66 

11:00-2:00  AM  Wed.  67 

2:00-5:00  62 

5:00-7:00  68 

7:00-10:00  75 

10:00-1:00  PM  75 

1:00-2:30  72 

2:30-4:30  73 

4:30-6:30  74 


68 
65 
64 
64 
59 
64 
72 
71 
70 
70 
71 


67 
64 
63 
63 
57 
62 
70 
69 
69 
69 
70 


64 
62 
62 
57 
54 
57 
66 
67 
67 
66 
68 


68 
67 
65 
66 
61 
64 
72 
71 
70 
71 
72 


L33(24-hour) 
CNEL 


68 
72 


NOTE:     Sound  levels  in  dBA 
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XIV.  APPENDIX  H,  NOISE  DEIR 


APPENDIX  H,  TABLE  H-8  (continued) 


27-28  JULY  1977 


Period 


'10 


J33 


J50 


J90 


eq 


7:00-10:00  PM  Wed.  67 

10:00-1:00  AM  Thur.  66 

1:00-4:00  63 

4:00-7:00  65 

7:00-10:00  72 

10:00-1:00  PM  72 

1:00-4:00  72 

4:00-7:00  72 


67 
62 
57 
62 
68 
68 
70 
69 


63 
61 
55 
59 
67 
67 
68 
68 


60 
57 
52 
52 
64 
64 
64 
63 


64 
63 
58 
60 
68 
68 
69 
68 


L33(24-hour) 
CNEL 


67 
69 


APPENDIX  H,  TABLE  H-9 

MEASURED  NOISE  LEVELS  AT  SITE  Y,  811-815  HOWARD  ST.  (NEAR  FOURTH) 
21-22  JULY  1977 


Hour 


'10 


J33 


J50 


J90 


L 


eq 


3:00-4:00  PM  Thur. 

76 

73 

72 

68 

73 

4:00-5:00 

77 

74 

73 

70 

74 

5:00-6:00 

76 

74 

73 

69 

73 

6:00-7:00 

73 

71 

69 

65 

70 

7:00-8:00 

71 

67 

66 

62 

68 

8:00-9:00 

71 

67 

65 

61 

70 

9:00-10:00 

70 

66 

64 

61 

67 

10:00-11:00 

70 

67 

64 

60 

67 

11:00-12:00 

69 

65 

63 

59 

67 

12:00-1:00  AM  Fri . 

70 

65 

63 

58 

67 

1:00-2:00 

66 

62 

59 

56 

64 

2:00-3:00 

67 

61 

58 

55 

65 

3:00-4:00 

63 

58 

56 

55 

60 

4:00-5 :00 

60 

57 

56 

54 

57 

5:00-6:00 

65 

59 

58 

54 

62 

6:00-7 :00 

69 

64 

62 

58 

66 

7:00-8:00 

76 

70 

68 

65 

72 

8:00-9:00 

74 

72 

70 

66 

71 

9:00-10:00 

75 

70 

68 

64 

73 

10:00-1 1 :00 

75 

72 

70 

66 

73 

1 1 :00-12:00 

76 

72 

70 

66 

73 

12:00-1:00  PM 

74 

71 

70 

66 

71 

1:00-2:00 

77 

73 

72 

67 

73 

2:00-3:00 

74 

72 

71 

67 

72 

L33(24-hour) 

70 

CNEL  =  74 


MO 


XIV.  APPENDIX  H,  NOISE  DEIR 


APPENDIX  H,  TABLE  H-10 

MEASURED  NOISE  LEVELS  AT  SITE  Y,  811-815  HOWARD  ST.  (NEAR  FOURTH) 
8-9  JUNE  1977 


Hour 

Lio 

L33 

L50 

L90 

L 

e 

3:00-4:00  PM  Wed. 

77 

74 

73 

70 

75 

4:00-5:00 

78 

76 

75 

72 

76 

5:00-6:00 

78 

76 

74 

72 

76 

6:00-7:00 

77 

74 

72 

68 

75 

7:00-8:00 

74 

70 

70 

67 

77 

8:00-9:00 

72 

70 

68 

66 

70 

9:00-10:00 

71 

68 

66 

64 

68 

10:00-11:00 

72 

68 

67 

64 

69 

11:00-12:00 

70 

67 

66 

64 

67 

12:00-1:00  AM  Thur. 

72 

65 

64 

61 

68 

1:00-2:00 

70 

66 

66 

63 

67 

2:00-3:00 

66 

62 

62 

59 

64 

3:00-4:00 

63 

58 

57 

54 

61 

4:00-5:00 

64 

58 

56 

54 

65 

5:00-6:00 

64 

58 

57 

54 

62 

6:00-7:00 

72 

64 

62 

59 

68 

7:00-8:00 

76 

70 

66 

61 

72 

8:00-9:00 

76 

72 

70 

64 

74 

9:00-10:00 

77 

73 

70 

64 

74 

10:00-11:00 

78 

74 

72 

66 

76 

11:00-12:00 

76 

72 

70 

66 

74 

12:00-1:00  PM 

78 

74 

72 

66 

74 

1:00-2:00 

76 

73 

72 

65 

73 

2:00-3:00 

80 

72 

70 

66 

76 

L  (24-hour) 

71 

CNEL 

75 

NOTE:     Sound  levels 

in  dBA 

q 
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XIV.  APPENDIX  H,  NOISE  DEIR 


APPENDIX  H,  TABLE  H-ll 

MEASURED  NOISE  LEVELS  AT  SITE  Z  ON  HOWARD  BETWEEN  THIRD  AND  HAWTHORNE  STS 
5-6  AUGUST  1977 


Period 


'10 


J33 


'50 


'90 


eq 


2:00-4:00  PM  Fri.  75 

4:00-7:00  77 

7:00-10:00  71 

10:00-1:00  AM  Sat.  70 

1:00-4:00  68 

4:00-7:00  67 

7:00-10:00  71 

10:00-1:00  PM  72 

1:00-4:00  70 

4:00-7:00  73 

7:00-10:00  71 

10:00-1:00  AM  70 


72 

73  . 

67 

66 

63 

61 

67 

68 

68 

69 

66 

65 


71 

72 
66 
62 
61 
58 
65 
67 
67 
67 
64 
64 


66 
68 
62 
60 
56 
54 
61 
63 
62 
64 
60 
60 


71 
74 
67 
66 
64 
62 
67 
67 
68 
69 
67 
66 


Saturday 
Saturday 


L33(24-hour) 
CNEL 


66 
72 


APPENDIX  H,  TABLE  H-12 

MEASURED  NOISE  LEVELS  AT  SITE  Z  ON  HOWARD  BETWEEN  THIRD  AND  HAWTHORNE  STS 
7-8  AUGUST  1977 


Period 


'10 


J33 


J50 


J90 


eq 


1:00-4:00  AM  Sun.  68 

4:00-7:00  64 

7:00-10:00  70 

10:00-1:00  PM  72 

1:00-4:00  73 

4:00-7:00  71 

7:00-10:00  69 
10:00-1:00  AM  Mon.  68 

1:00-4:00  65 

4:00-7:00  66 

7:00-10:00  77 

10:00-1:00  PM  76 

1:00-2:50  75 


62 
58 
65 
68 
66 
68 
65 
64 
59 
62 
73 
71 
72 


61 
56 
62 
66 
65 
66 
63 
62 
57 
60 
71 
69 
70 


56 
53 
57 
61 
60 
62 
60 
58 
54 
54 
66 
65 
66 


65 
60 
65 
68 
66 
67 
65 
64 
60 
64 
72 
71 
71 


Sunday 
Sunday 


L33(24-hour) 
CNEL 


64 
71 
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XIV.  APPENDIX  H,  NOISE  DEIR 


2.         NOISE  CRITERIA  (IMPACT) 

This  section  summarizes  the  noise  criteria  applicable  to  the  YBC 

area. 


a.         Criteria  for  Haul  Routes.     The  change  in  the  L.q  along  the 
alternate  routes  due  to  haul  truck  traffic  was  used  to  assess  noise  impact. 


b.        Criteria  for  Construction  Noise.      The    criteria    that   apply  to 
construction   activities   in   San  Francisco  are  in  Ordinance  274-72, 
"Regulation  of  Noise",  Sec.  2907,  adopted  10  August  1973.    The  ordinance 
requires  that  all  powered  construction  equipment,  except  impact  tools  and 
equipment,  not  emit  more  than  80  dBA,  measured  at  100  feet.    Impact  tools 
and  equipment  including  pavement  breakers  and  jackhammers  must  have 
both  intake  and  exhaust  muffled  to  the  satisfaction  of  the  Director  of 
Public  Works.    The  ordinance  requires  a  special  permit  for  construction 
after  8:00  p.m.  and  before  7:00  a.m. 


c.  Criteria  for  Post-construction  Noise  Levels.  The  impact  criteria  for 
post- construction  noise  in  the  Redevelopment  Area  depend  on  the  land  use. 
The  applicable  criteria  are: 


(1)  Housing 

California  Standards.     All  multi-family  housing  in  the  area 
must  meet  the  requirements  of  the  California  Noise  Insulation  Standards, 
Title    25,    Chapter  1,    Subchapter   1,   Article  4,    of  the  California 
Administrative  Code.     The  standard  requires  that  noise  levels  in  any 
habitable  room  not  exceed  45  CNEL.    In  order  to  insure  that  the  interior 
standard  is  met,  the  law  further  requires  that  multi-family  dwellings  to  be 
located  within  an  annual  exterior  CNEL  contour  of  60  dB  adjacent  to  traffic 
arteries  shall  require  an  acoustical  analysis  showing  that  the  proposed 
building  has  been  designed  to  limit  intruding  noise  to  the  allowable  interior 
noise  level. 

HUD  Standards.     Housing  financed  by   the  Department  of 
Housing   and   Urban   Development    (HUD)   is   under  the   control  of 
Departmental  Circular   1390.2,    "Noise  Abatement  and  Control".  HUD 
discourages  the  construction  of  new  dwelling  units  on  sites  which  have  or 
are  projected  to  have  unacceptable  noise  exposure.    The  HUD  external 
noise  criteria  are: 

General  External  Exposures  (dBA) 

Unacceptable 

o       Exceeds  80  dBA  60  minutes  per  24  hours 
o       Exceeds  75  dBA  8  hours  per  24  hours 
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o       Exceptions  are  strongly  discouraged  and  require  a 
102(2)c  Environmental  Statement  and  the  Secretary's 
approval. 

Discretionary  -  Normally  Unacceptable 

o       Exceeds  65  dBA  8  hours  per  24  hours 
o       Loud  repetitive  sounds  on  site 

o       Approvals  require  noise  attenuation  measures,  the 
Regional  Administrator's  concurrence  and  a  102(2)c 
Environmental  Statement. 

Discretionary  -  Normally  Acceptable 

o       Does  not  exceed  65  dBA  more  than  8  hours  per  24 
hours . 

Acceptable 

o       Does  not  exceed  45  dBA  more  than  30  minutes  per  24 
hours. 

The  external  noise  criteria  apply  to  rest  areas,  patios,  balconies 
with  furniture,  and  private  yards. 

In  addition  to  the  exterior  noise  standard,  HUD  also  has  a  standard 
for  interior  noise  exposure.     Noise  levels  in  sleeping  quarters  are 
considered  "acceptable"  if  interior  noise  levels  resulting  from 
exterior  noise  sources  and  from  building  equipment  such  as  heating, 
plumbing,  and  air  conditioning: 

o       Do  not  exceed  55  dBA  for  more  than  an  accumulation  of  60 
minutes  in  any  24-hour  period,  and 

o       Do  not  exceed  45  dBA  for  more  than  30  minutes  during 
nighttime  sleeping  hours  from  11:00  p.m.  to  7:00  a.m.,  and 

o       Do  not  exceed  45  dBA  for  more  than  an  accumulation  of  eight 
hours  in  any  24-hour  day. 

Noise  levels  in  other  interior  areas  are  judged  on  a  case-by-case 
basis  by  HUD  personnel.     Consideration  is  given  to  the  characteristics  of 
the  noise,  the  duration,  time  of  day,  and  planned  use  of  the  area. 


(2)    Other  Types  of  Development 

The  criteria  for  residential,  office,  commercial,  light  industrial 
and  other  types  of  development  are  stated  in  the  Transportation  Noise 
Element  of  San  Francisco's  General  Plan.    These  goals  are  shown  in  Figure 
H-l. 
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FIGURE  H-l 


LAND  USE  COMPATIBILITY  CHART  FOR  COMMUNITY  NOISE* 


Land  Use  Category 

Sound  Levels  and 
Land  Use  Consequences 
(see  explanation  below) 
Ldn  value  in  Decibels 

55    60    65    70    75    80  85 

Residential  --  All  Dwellings,  Group 
Quarters,  Orphanages,  Mobile  Homes 

■ 

Transient  Lodging  --  Hotels,  Motels 

^rhnnl    P 1 3 c c vnnmc      1  ih^^riDc 
JLIIUU  1     O  I  ujoi  UUIIIo  j    L  1  L>[  u(   1  5 

Churches,  Hospitals,  Nursing 
Homes,  etc. 

□  □□ 

□  □□ 

□  □□C 

)□□□ 

□  □□ 

Auditoriums,  Concert  Halls, 

Amnh  i  fhpri  trp<;     Mu<;ir  Shpll^ 

□  □□ 

□  □□i 

Dane 

IDDC 

□  □□ 

Sports  Arena,  Outdoor  Spectator 

opur  Lb 

□  □ 

□  □□[ 

:□□[ 

1DDC 

Playgrounds,  Neighborhood  Parks 

□  □□( 

:□□[ 

:ddc 

Golf  Courses,  Riding  Stables,  Water- 
based  Recreation  Areas,  Cemeteries 

□  □□( 

□  □□ 

Office  Buildings;  Personal,  Business, 
and  Professional  Services 

i  wm  ■ 

Commercial  --  Retail,  Movie  Theatres, 

R  p  c  fa  1 1  pa  n  -f-c 

Commercial  --  Wholesale  and  Some 
Retai 1 ,  Industrial /Manufacturing, 
Transportation,  Communications  and 
Uti  1  i  ties 

■  ■ 

Manufacturing  --  Noise-Sensitive 
Communications  --  Noise-Sensitive 

■  ■■  i 

Explanation  of  Land  Use  Consequences 

••••  Satisfactory,  with  no  special  noise  insulation  requirements. 

im  New  construction  or  development  should  be  undertaken  only  after 
a  detailed  analysis  of  the  noise  reduction  requirements  is  made 
and  needed  noise  insulation  features  included  in  the  design. 

^  New  construction  or  development  should  generally  be  discouraged. 
If  new  construction  or  development  does  proceed,  a  detailed 
analysis  of  the  noise  reduction  requirements  must  be  made  and 
needed  noise  insulation  features  included  in  the  design. 

°d  New  construction  or  development  should  generally  not  be  undertaken. 


transportation  Noise  Element  of  the  Comprehensive  Plan  of  San 
Francisco,  San  Francisco  Department  of  City  Planning,  August  1974. 
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FOOTNOTES 


/1/Conversation   with  Cormac  Brady,   Senior  Mechanical  Engineer,  San 
Francisco  Department  of  Public  Works,  February  1977. 

/2/B&K  3347   Real-Time   Analyzer,    B&K   183   Interface,    Tektronix  31 
Calculator. 

/3/The  Model  166/S.45  is  a  self-contained  instrument  which  can  generate  a 
statistical  distribution  of  environmental  noise.    It  divides  the  noise  level 
into  12  amplitude  classes,  each  of  which  is  2.5  dBA  wide. 

/4/Definitions  of  terms  appear  in  the  text  (Noise  Setting,  Section  V.H, 
page  171). 


146 


X 
I— I 
Q 


CO 
CO 


CQ 
>- 


O  0|\0 

c  o  •» 

°.  °J-: 

o  o]-j 

vO  O  CO 


00  C 
i/1  o 


oo 

LU 


>- 


o 
oo 
i — i 

Q 

>- 
CQ 

CC 
LU 


o 
o 

I— I 

I— 

D_ 

s: 

00 

2: 
o 
o 

cc 
o 


—i      -t  o 


o  o 
o  o 

u"l  O 


o  o 
o  o 

u-1  O 


o  o 
o  o 

r-1  o 


o  o 
o  o 
o  o 


o  o 
o  in 


OO 


LU 

o 

CC 
ZD 

o 
oo 

LU 

CC 


OO 

o 


>    (U  ^-i  _i  r-|  — ( 


(a 


o  o 
c  o 

CM  CM 


Q_ 


CQ 


147 


XIV.  APPENDIX  I,  RESOURCE  USE  DEIR 


FOOTNOTES 

/l/  Unless  otherwise  noted,  taken  from:    Brown  and  Caldwell,  Consulting 
Engineers,  Report  on  Wastewater  Loading  from  Selected  Redevelopment 
Areas,  February,  1972. 

/2/  Square  feet  unless  otherwise  noted. 

/3/  Combined  office  retail-commercial  consumption  computed  at  150  gal/ 
1,000  square  ft. /day. 

/4/  Park  irrigation  calculated  at  3-acre-feet  of  water  per  acre  each  year, 
concourse  irrigation  calculated  at  one-half  this  amount. 

/5/  Metcalf  and   Eddy,   Wastewater  Engineering:    Collection,  Treatment, 
Disposal,  McGraw-Hill,  1972. 

/6/  Estimating  factor  of  5  gallons  per  visitor  per  day  provided  by 
convention  center  architects. 

/7/  High  annual  attendance  figure  of  985,000  visitors  based  on  total  annual 
1976  attendance  of  973,000  at  similar  Los  Angeles  Convention  Center  and 
estimated  convention  use  only  attendance  figure  of  475,000  in  1988 
provided  by  R.   Sullivan,  General  Manager,  San  Francisco  Visitors  and 
Convention  Bureau,  telephone  communication,  August  22,  1977. 

/8/  Based  on  high  annual  recreation/entertainment  park  attendance  of 
6,500,000  people  estimated  by  R.  Gryziec,  letter  dated  July  26,  1977. 

/9/  Million  gallons  per  day. 
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XIV.  APPENDIX  J  GEOLOGY- SEISMOLOGY  DEIR 
APPENDIX  J:     GEOLOGY  AND  SEISMOLOGY 


STRATIGRAPHY 

Geologic  materials  in  YBC  are  of  two  major  types:     bedrock  and 
unconsolidated  sediments.     Franciscan  Formation  rocks  which  underlie  most 
of  San  Francisco  are  present  in  the  project  area.    Franciscan  rocks  are  a 
complex  assemblage  of  predominantly   sedimentary   rocks  with  smaller 
amounts   of  volcanic  and  metamorphic  rocks.     The  sedimentary  rocks 
contain  fossils  which  indicate  a  Cretaceous  age  (about  130  million  years 
old)  in  this  area.     The  rocks  are  characterized  by  lateral  changes  in 
lithology,   and  have  been  extensively  folded,   shattered,   sheared  and 
intruded  by  serpentine  and  volcanic  greenstone.    Franciscan  rock,  termed 
"melange",  consists  of  rounded  fragments  of  hardrock  in  a  matrix  of  soft, 
plastic,  waxy  material.    The  melange  was  formed  by  shearing  of  Franciscan 
rocks  (sliding  of  the  rock  layers  under  friction).    Sheared  Franciscan  rock 
is  generally  unstable  and  forms  a  poor  foundation  base.  Franciscan 
melange  may  form  part  of  the  bedrock  below  YBC.     The  weathering  of 
Franciscan  rocks  in  the  project  area  produces  soils  which  range  between 
sandy  clay  and  clayey  sand. 

Most  of  YBC  is  located  in  an  area  of  unconsolidated  sediments.  The 
thickness  of  these  sediments  is  variable,  in  part  because  the  bedrock 
surface  upon  which  they  were  deposited  is  irregular.    Outcrops  of  the 
bedrock  are  in  fact  the  tops  of  hills  which  poke  through  the  younger 
unconsolidated   sands   and   mud.     In   general,    the   depth   of  the 
unconsolidated   sediments   (i.e.,    the   depth  of  the   bedrock  surface) 
increases  toward  the  north,  away  from  the  bedrock  exposure  on  Rincon 
Hill.    Borings  at  selected  sites/1/  indicate  this  trend,  e.g.,  at  Third  and 
Perry  Sts.,  50  feet  of  sediment  cover;  at  Fourth  and  Jessie  Sts.,  172  feet 
of  sediments;   at  Stevenson  and  Annie  Sts.,  197  feet  of  sediments;  at 
Mission  and  Second  Sts.,  259  feet  of  sediments.    Borings/2/  indicate  that 
in  CB-3  the  top  of  the  bedrock  surface  lies  at  elevation  -120  feet  (all 
elevations  with  respect  to  San  Francisco  datum  unless  otherwise  noted) 
near  Third  and  Folsom  Sts.  and  falls  to  -245  feet  in  CB-2./3/ 

The   unconsolidated   sediments  which  rest  upon  the  Franciscan 
bedrock  are  formed  in  a  series  of  variable  and  irregularly  placed  beds. 
The  oldest  of  the  sediments  is  called  the  "older  bay  mud,"  and  rests 
directly  on  the  anciently  eroded  surface  of  the  Franciscan  bedrock.  The 
mud  varies  in  thickness,  from  thin  deposits  to  as  much  as  200  feet  in  the 
central  portion  of  San  Francisco  Bay.    A  thickness  of  roughly  100  feet  to 
150  feet  of  the  mud  is  found  in  the  YBC  area/4/.    The  borings/2/  in  CB-2 
and  CB-3  indicate  that  the  top  of  the  older  bay  mud  lies  between  -65  feet 
in  the  central  portion  of  CB-3  and  -90  feet  in  the  southeastern  corner  of 
the  same  block. /5/    The  older  bay  mud  is  mostly  firm,  silty  clay  with 
lenses  of  sand  and  pebbles. 

The  older  bay  mud  is  covered  with  a  more  recent  deposit  of  sand, 
called  the  Colma  formation.     The  Colma  sand  is  interfingered  with  mud 
deposits,  but  is  predominantly  well-sorted  sand.     In  this  portion  of  San 
Francisco  the  sand  has  persistent,  horizontal  stratification,  but  in  places  it 
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has  interfingered ,  steeply  inclined  cross  beds./4/    The  Colma  formation  is 
mostly  a  water-and-gravity-laid  deposit,  but  some  may  be  wind-laid.  The 
Colma  sand  is  fine-  to  medium-grained  with  small  to  moderate  amounts  of 
silt  and  clay,   and  has  a  light  brown  to  gray  color.     The  deposit  is 
roughly  20  to  50  feet  thick  in  the  YBC  area.    The  top  of  this  layer  varies 
in  elevation  from  -14  feet  to  -29  feet  near  Howard  and  Fourth  Sts.,  but 
rises  toward  the  east  to  -5  feet  in  the  northeastern  and  southeastern 
corners  of  CB-2  and  CB-3./6/ 

The  Colma  sand  is  covered  by  "younger  bay  mud"  and  dune  sand. 
The  younger  bay  mud  is  interfingered  with  the  dune  sand.    The  younger 
bay  mud  is  further  subdivided  into  a  lower  semi-consolidated  layer  and  an 
upper  soft  layer. /I /      As  a  whole,   the  younger  bay  mud  is  a  gray, 
plastic,  silty  clay  with  some  lenses  of  sand,  peat  and  shell  fragments.  In 
the  YBC  area  it  is  probably  less  than  10  feet  thick  in  most  places.  The 
Dames  and  Moore  Co.  borings  indicate  that  the  surface  of  this  mud  layer 
lies  above  elevation  0  in  the  southeastern  corner  of  CB-3  and  slopes 
westward  to  below  -20  feet  near  the  intersection  of  Howard  and  Fourth 
Streets. /8/      The  bay  mud  was  the  surficial  deposit  in  the  southwestern 
portion  of  the  area  (SB-1  and  SB-2,  and  WB-3)  during  historical  times 
when  a  tidal  mud  flat  and  marsh  existed  around  Mission  Bay.    That  tidal 
flat  was  later  covered  with  artificial  fill. 

In  most  of  YBC,  the  younger  bay  mud  is  sandwiched  between  dune 
sands.     In  these  areas,  a  layer  of  dune  sand  rests  directly  on  the  Colma 
sand  formation.     The  dune  sand  is,  in  turn,  overlain  by  the  younger  bay 
mud  and  those  mud  deposits  are  covered  by  more  dune  sand.    Dune  sand 
covers  most  of  YBC  at  the  surface;  just  over  one-half  of  the  City  of  San 
Francisco  is  covered  by  a  variable  thickness  of  such  sand.     The  dune 
sands  are  wind-carried  deposits  laid  by  the  prevailing  winds  from  the 
Pacific    Ocean.      The    dune    sand    is    clean,    well-sorted,    fine-  to 
medium-textured  material.    Its  color  varies  from  brown  to  light  grey.  The 
dune  sand  ranges  in  thickness  from  under  50  feet  to  over  100  feet.  The 
surficial  sand  dunes  have  been  leveled  and  graded  in  the  area. 

The  southwestern  and  eastern  portions  of  YBC  are  covered  with 
artificial  fill.    Areas  along  the  San  Francisco  Bay  waterfront  were  marshy 
or  open  tidal  mud  flats  (comprised  of  younger  bay  mud)  which  were 
covered  with  assorted  types  of  debris  in  the  years  following  1849.  The 
artificial  fill  consists  largely  of  dune  sand  and  includes  silt,  clay,  rock 
waste  from  excavations,  man-made  debris  and  organic  waste.     In  the 
northeastern  portion  of  YBC,  in  EB-2  and  EB-3,  the  artificial  fill  is  30 
feet  deep.     In  the  southwestern  portion  in  SB-1,  SB-2  and  WB-3,  the 
artificial  fill  is  thinner,  generally  10  to  20  feet  in  depth.    The  artificial  fill 
was  dumped  on  top  of  the  younger  bay  mud.     At  the  time  of  the  1906 
earthquake,   damage  to  structures  built  on  this  surface  resulted  from 
failure  of  these  materials . /9/ 

No  minerals  of  commercial  value  have  been  located  in  the  YBC 

area./2/ 
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STRUCTURAL  GEOLOGY  AND  SEISMICITY 

The  major  faults  which  could  affect  the  site  are  the  San  Andreas 
and  the  Hayward  faults.    Major  earthquakes  (that  is  earthquakes  with  a 
Richter  magnitude  of  6  or  greater)  affecting  the  San  Francisco  Bay  region 
occurred  on  the  San  Andreas  fault  in  1838,  1865,  and  1906,  and  on  the 
Hayward  fault  in  1836  and  1868. /10/    Many  minor  earthquakes  and  tremors 
have  occurred  on  those  faults  in  historic  times. /II/    The  locations  of 
earthquake  epicenters  (the  geographic  location  on  the  earth's  surface 
above  the  focus  of  an  earthquake)  suggest  that  other  active  faults  occur 
in  the  San  Francisco  Bay,  but  data  are  too  meager  to  identify  them. 

As  a  whole,  the  Franciscan  bedrock  is  sheared  and  shattered.  Two 
major  shear  zones  occur  in  the  bedrock  of  San  Francisco,  both  trending 
roughly  northwest  to  southeast.     YBC  is  located  just  to  the  east  of  the 
easternmost  shear  zone,  which  extends  between  Fort  Point  and  Potrero 
Point.    This  shear  zone  may  dip  eastard  at  a  low  angle  and  hence  may  lie 
below  the  surface  at  the  YBC  site.    The  forces  which  produced  the  shear 
zone  are  no  longer  active,  but  the  melange  bedrock  contains  abundant 
platey  minerals  and  is  potentially  unstable. 


SEISMIC  HAZARDS 

An  earthquake  comparable  to  the  1906  San  Francisco  earthquake 
would  be  expected  to  produce  ground  shaking  of  varying  intensity  in  the 
city.    Five  general  levels  of  intensity  have  been  described :/12/ 

"Very  Violent."  Cracking  and  shearing  of  rock  masses.  Deep  and 
extended  fissuring  in  soil,  many  large  landslides  and  rockfalls. 

"Violent."    Fairly  general  collapse  of  brick  and  frame  structures 
when  not  unusually  strong.    Serious  cracking  of  better  buildings. 
Lateral   displacement  of  streets,    bending  of  rails  and  ground 
fissuring. 

"Very  Strong."    Masonry  badly  cracked  with  occasional  collapse. 
Frame  buildings  lurched  when  on  weak  underpinning  with  occasional 
collapse. 

"Strong."     General  but  not  universal  fall  of  brick  chimneys. 
Cracks  in  masonry  and  brick  work. 

"Weak."    Occasional  fall  of  brick  chimneys  and  plaster. 

The  intensity  of  ground  shaking  would  be  dependent  primarily  upon 
the  geographic  position  relative  to  the  epicenter  of  the  earthquake,  and 
the  geologic  materials  at  the  site.     The  effects  of  geologic  materials  on 
ground  shaking  were  described  in  Section  V.J  of  this  report.  Strong, 
very  strong  and  violent  ground  shaking  would  occur  in  YBC  during  such 
an  earthquake. 

Earthquakes  may  induce  liquefaction  of  water-saturated  loose  silt, 
sand,  and  gravel.     The  liquefaction  may  occur  in  the  surface  material  or 
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in  a  layer  at  some  depth  below  firmly  compacted  materials  at  the  surface. 
In  the  latter  case,  the  buried  liquefied  layer  may  reduce  friction  in  the 
movement  of  one  material   past  other  material. /13/     In  both  cases, 
liquefaction  results  in  sudden  ground  failure,  because  of  the  loss  of  the 
shear  strength  of  the  material  (the  internal  resistance  offered  to  the  stress 
that  otherwise  tends  to  cause  two  adjacent  parts  of  a  solid  to  slide  past 
one  another  parallel  to  the  plane  of  contact). 

Granular  material  with  a  small  clay  content  and  a  uniform  grainsize 
distribution  generally  has  the  greatest  potential  for  liquefaction.  Such 
sediments  are  usually  silts,   sands  or  gravels  and  must  lie  within  or 
beneath  the  groundwater  table/14/.     Artificial  man-made  fill  which  has 
been   deposited   on   soft  bay  mud   or   unconsolidated  sand  possesses 
liquefaction  hazard  potential. 

Two  types  of  ground  failure  in  the  YBC  area  might  result  from 
liquefaction  of  artificial  fill  induced  by  an  earthquake:  lateral-spreading 
landsliding  and  bearing-capacity  failure.    Because  of  the  gentle  slopes  of 
the  site  (about  0.8%),  a  third  type  of  failure,  flow  landsliding,  probably 
would  not  occur.     During  the  1906  earthquake,   liquefaction  produced 
lateral-spreading  landslides  with  movement  of  the  unconsolidated  material 
toward  Rincon  Hill.     Pulled-apart  curbs,  walks  and  rails  occurred  at  the 
upper  end  and  to  a  smaller  extent  along  the  margin  of  the  slide.  Buckled 
curbs,  walks  and  rails  formed  where  the  landslide  butted  into  Rincon  Hill. 
Water  lines  were  broken  by  the  lateral  displacement/15/. 

Failure  of  bearing  capacity  of  the  ground  material  could  occur  in 
zones  of  liquefaction  hazard  potential.     Loss  of  foundation  support, 
subsidence  of  structures,  and  the  buoyant  rise  of  buried  objects  could 
occur  where  bearing  capacity  failed.    This  type  of  failure  apparently  did 
not  occur  in  the  South-of-Market  area  in  1906.     A  basement  in  an  area 
northeast  of  YBC  filled  with  sand  during  the  1906  earthquake,  which 
suggests  a  quicksand  condition/15/. 

Slow  subsidence  of  the  ground  surface  has  occurred  in  the 
South-of-Market  area./9/    Buildings  have  sunk  below  street  level,  and/or 
are    tilted    because    of   differential   settlement  below  the  structure. 
Earthquakes   can   induce   rapid,   uneven  subsidence.     Some  structures 
collapsed  or  were  severely  damaged  by  such  subsidence  during  the  1906 
earthquake  with  injury  and  loss  of  life.     The  hazard  of  such  rapid 
subsidence  induced  by  a  maximum  intensity  earthquake  is  greatest  in 
reclaimed  land  with  artificial  fill  overlying  compressible  bay  mud  and  loose 
sand.     In  YBC,  the  area  of  potential  subsidence  hazard  is  coincident  with 
such  geological  conditions,  and  hence  coincident  geographically  with  the 
area  of  potential  liquefaction  hazard. 

YBC  is  located  in  a  relatively  protected  site  with  regard  to  a 
tsunami  incursion.     As  a  result,  for  the  100-year  tsunami,  the  probable 
run-up  on  the  shore  near  YBC  would  be  4.8  feet,  for  the  500-year  case, 
8.0  feet./16/      (Tsunami  and  seiche  run-up  elevations  in  this  section  are 
based  on  mean  sea  level  datum  -  MSL.)  Because  all  portions  of  YBC  lie 
above  10  feet  MSL,  it  is  expected  that  the  site  is  not  subject  to  tsunami 
inundation  hazard.     The  1906  earthquake  did  not  produce  a  seiche  of  any 
significance  in  San  Francisco  Bay.     The  maximum  possible  seiche  in  the 
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Bay  would  cause  an  estimated  run-up  of  about  10  feet  on  either  the  east 
or  west  shore. /17/    Thus  YBC  is  not  expected  to  have  a  seiche  inundation 
hazard . 


FOOTNOTES 

/l/  Schlocker,  T.,  1974,  Geology  of  the  San  Francisco  North  Quadrangle 
California ,   Professional  Paper  782,  U.S.  Geological  Survey,  Washington, 
D.C. 

/2/   Dames   and   Moore,   1972,   Foundation  Investigations,  Yerba  Buena 
Center,  Exhibit  Hall  and  Sports  Arena,  prepared  for  the  City  and  County 
of  San  Francisco. 

/3/  U.R.S.  and  Arthur  D.  Little  Company,  1973,  Draft  Environmental 
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APPENDIX  K:    PUBLIC  PARTICIPATION  PROGRAM  SUMMARY  OF 
ACTIVITIES 


Date  Activity 

7/18-20/77    52  community  leaders  and  groups  with  known  interest  in  YBC 
were  informed  by  phone  and/or  mail  of  the  July  25th 
leadership  meeting.     A  list  of  these  contacts,  and  of  all 
subsequent  contacts,  is  on  file  in  the  Office  of  Environmental 
Review,  Department  of  City  Planning. 

A  leadership  meeting  was  held  in  the  Lurie  Room  of  the  Main 
Library  from  5:00  to  6:30  p.m.    The  need  for  a  new  EIR  and  a 
description   of  the  four  alternatives  being  studied  were 
presented,  followed  by  a  question  and  answer  session. 

A  press  release  announcing  the  August  11th  public  meeting 
was  mailed   to   58  media  representatives.     Several  with 
professional  interest  in  YBC  were  interviewed  throughout  July 
and  August. 


7/25/77 


7/29/77 


8/03/77        The  same  press  release  was  mailed  to  a  mailing  list  of  292 
people  with  known  or  assumed  interest  in  YBC. 

8/04/77        A  follow-up  letter  was  sent  to  individuals  who  had  attended 
the  July  25th  leadership  meeting,  informing  them  of  the  first 
public  meeting  (August  11th). 

8/04/77        A  flyer  announcing  the  August  11th  public  meeting  was  mailed 
to  2,194  addresses,  including  those  of  all  property  owners  and 
most  residences  and  businesses  in  the  area  bounded  by  First, 
Fifth,  Market  and  Brannan  Sts. 

8/11/77  The  first  public  meeting  was  held  at  the  Silvercrest  Residence 
(133  Shipley)  at  7:30  p.m.  The  EIR  process  and  a  description 
of  the  alternatives  were  presented,  followed  by  a  question  and 
answer  period. 

8/17/77  Written  responses  to  some  questions  raised  at  the  July  25th 
leadership  meeting  were  distributed  to  individuals  who  had 
attended  that  meeting. 

9/13/77        A  presentation  of  the  alternatives  being  studied  in  the  EIR  was 
made  to  the  Housing  Committee  of  the  Commission  on  Aging  at 
its  monthly  meeting. 

9/14/77        A  public  participation  update  was  mailed  to  a  mailing  list  of  380 
people  with  known  or  assumed  interest  in  YBC.    The  update 
included  announcement  of  the  October  5th  public  meeting. 

9/21/77  A  press  release  announcing  the  October  5th  public  meeting  was 
mailed  to  58  media  contacts. 
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9/23/77        A  flyer  announcing  the  October  5th  public  meeting  was  mailed 
to  3,081  addresses,  including  those  of  all  property  owners  and 
most  residences  and  businesses  in  the  area  bounded  by  First, 
Fifth,   Market  and  Brannan  Sts.,  plus  the  previously  cited 
mailing  list  of  380  people. 

10/03/77       A  presentation  of  the  alternatives  studied  in  the  EIR  was  made 
at  an  Ecology  Center  luncheon. 

10/05/77       The  second  public  meeting  was  held  in  the  Lurie  Room  of  the 
Main  Library  from  5:30  to  8:00  p.m.     The  alternatives  were 
reviewed,  the  important  environmental  impacts  were  presented, 
and  a  question  and  answer  session  was  held. 

10/07/77  Members  of  the  EIR  team  attended  the  regular  meeting  of  the 
San  Francisco  Coalition  in  the  Lurie  Room  of  the  Main  Library 
to  discuss  the  EIR  and  Coalition  concerns,  particularly  about 
personal  security  in  the  YBC  area,  and  YBC  job  potentials. 

10/13/77       A  presentation  of  the  alternatives  and  the  important 

environmental  impacts  was  given  at  a  SPUR  luncheon  meeting. 

10/21/77       Members  of  the  EIR  team  attended  a  second  meeting  of  the  San 
Francisco  Coalition,  at  the  Coalition  offices  at  693  Mission  St.  , 
particularly  for  a  follow-up  discussion  of  police  protection  in 
YBC.     Police  Department  representatives  contributed  to  the 
discussion . 

11/22/77       The  Community  Services  specialist  on  the  EIR  team  attended  a 
meeting   of  the   steering   committee  of  the  San  Francisco 
Coalition,  at  1173  Mission  St.,  for  further  discussions  of  police 
protection  in  YBC,  particularly  as  it  related  to  the  proposed 
recreation/entertainment    park.      A   presentation   on  that 
proposed  use  was  given  by  R.  Gryziec. 
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